28 JUNE 2006 -1 LI QUI D CONTAI NER W TH | DENTI FYI NG MEANS AND METHe®IHOR2006
DETECTI NG STATE OF MOUNT OF LI QUI D CONTAI NER 5 FI ELD OF THE | NVENTI ON AND
RELATED ART The present invention relates to a liquid container equipped
with an inproved and preferable identifying neans to be usable with a
liquid-jet recording apparatus, for exanple, an ink jet recording 10
apparatus. It also relates to a nethod-for detecting the state of nount of
a liquid container in a recording apparatus. There are various recording
appar atuses which are capable of functioning as a printer, a copying 15
machi ne, a facsim|l e machi ne and are usable as an output device for

a conpound el ect rorh QﬁRuQQNT4¥NERé%EF%IBDE§TEBX5NFeME NSwor dprocessor, a
wor kstation, etc. These re r uctured so that they
record an inage (i ncl usi éﬁ&ﬁgﬂ?égﬁgﬂé%%ééﬁg%g g@@%E) on recordi ng nmedi um
such as paper, fabric, t based on recording
i nformati on. They may bqugéghﬁangﬁ %&éﬁgb gﬁﬁ?éFﬁﬁé of types, based on
their recording nmethods; for exanple, they can be classified into: ink jet
type, 25 wire dot type, thermal type, |aser beamtype, and the 1|ike. Among

these types [ pHEHR diHig DRRNPALON Sovp e 2006

The present invention relates to a liquid

container equipped with an improved and preferable
identifying means to be usable with a liquid-jet
recording apparatus, for example, an ink jet recording

10 apparatus. It also relates to a method for detecting
the state of mount of a liquid container in a
recording apparatus.

There are various recording apparatuses which
are capable of functioning as a printer, a copying

15 machine, a facsimile machine, etc., and are usable as
an output device for a compound electronic device, for
example, a computer, a wordprocessor, a workstation,
etc. These recording apparatuses are structured so
that they record an image (inclusive of letters,

20 symbol, etc.) on recording medium such as paper,
fabric, plastic sheet, OHP sheet, etc., based on
recording information. They may be classified into a
plurality of types, based on their recording methods;
for example, they can be classifigd into: ink jet type,

25 wire dot type, thermal type, laser beam type, and the
like.

Among these types of recording apparatuses,



-2 an ink jet recording apparatus records an image on recordi ng 28eXiNER00¢
ejecting ink fromits recording neans onto the recording nedium Its
recordi ng means can be easily nade conpact. Further, it is capable of 5
recording a highly precise inmage at a high speed. In particular, an ink jet
recordi ng apparatus enploying a recording neans characterized in that the
ejection orifice count in terns of the2vertical direction of the recording
mediumis greater than that in the 10 horizontal direction, can be further
increased in recording speed. In addition, an ink jet recording apparatus
is capable of recording on ordinary recording paper, w thout giving the
ordinary recdiMg Jphpegcardhpg; apraraitifefECOTS épridage 9% spal |l er 15
in running cost. Further use of .a plurality of inks (for exanple,

W th the : ) ,
col or inks),F§%°% 1%%d%%@b“%fBye%é??§1pgcép§rﬁ§°& ddiSorr §GPHGE NS n ot her
words, an ink jet recording a rat us hoasts ri ous advantages over its
count er part '€ /ﬂpfﬂk£€%t9?8888apﬁgmﬁ bHPatu§%§fqﬁ%?é%ﬁﬂﬂaé%ﬂﬁﬁribed type
enploys a re i i i hea recor.qdi ng, neans., | n order to
rrengoré an in%gﬁe,%'??eggfe %Qgeﬁjkgé'rnggFg%s 5r%nhteﬁé micri sggﬁac%leei ettion

orifices of idsoidiaicl feadyl prateled RALCLR LIS SRddie Ik droplets

l'and on recording ne rdin sheet “or the | ey form an
i ntended i mage-tidbieie, 23R YAk 9U¢ +¥B8PdPhe! Bbphth theadmiYy i@ap!l e, 28
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recording means characterized in that the ejection
orifice count in terms of the vertical direction of
the recording medium is greater than that in the

10 horizontal direction, can be further increased in
recording speed. In addition, an ink jet recording
apparatus is capable of recording on ordinary
recording paper, without giving the ordinary recording
paper a special treatment. Therefore, it is smaller

15 din running cost. Further, with the use of a plurality
of inks (for example, color inks}), it is capable of
easily recording a color image. In other words, an
ink jet recording apparatus boasts various advantages
over its counterparts.

20 An ink jet recording apparatus of the above
described type employs a recording head (ink jet head)
as a recording means. In order to record an image, it
ejects ink droplets from the microscopic ejection
orifices of its ink jet head, in such a pattern that as

25 the ink droplets land on recording medium (recording

sheet or the like), they form an intended image.

There are various types of ink jet head. For example,



-3 there is a type enploying el ectronmechanical transducers, suchgagnNg2006
pi ezoel ectric elenent, as the ejection energy generation elenent for
generating the energy for ejecting ink fromthe ejection orifice, and 5 a
type enploying el ectrothermal transducers having a heat generating resistor
for heating the liquid in order to eject ink droplets. An ink jet recording
apparatus such as the ones described alove has a liquid supply systemfor
10 supplying recording ink in liquid formto its recordi ng neans (recording
head). The liquid supply systemis structured so that an ink container
(ltquid container) storing ink can be renovably connected to the liquid
supply syst étherraurishen , type é¢mikleopitgi atectbomechahiqaild container is
structured so that it can be renovably nmounted in the ink container
mounti ng pdmansdugens, kel eas ranoptienge hpphracuslemhote ase theughly two
types of configuration for a replaceable ink container enployed by an ink
jet 20 rec&iAGId dprhends enerabiontelenend| bprnEcnerpdinge thef a
recordi ng nmeans (recording head), In one configuration, a replaceable ink
cont ai ner f@WQﬂgﬁﬂforrﬁdq%t%ﬁ%c¥%¥efF9%n$%¢r%b?ﬁ&éaﬁlQrééﬁﬁﬁ i @@dcont ai ner

havi ng three ink cha ers. whic cont n three col 25 1| that is,
yelloaa génttY PSR Qﬁﬂ?iE?BR% eBM%i gFaﬂﬁg?cﬁﬁérgﬁglpﬁ £he ot her

configuratic e of, hl e Iow1 en a cyan i.nks is stored in
28 JUNE 2003‘%"’lt Phe ¢ P %es VLS PVeo FORENE Prg 2PRe CY FGult B¥S

order to eject ink droplets.
An ink jet recording apparatus such as the
ones described above has a liquid supply system for
10 supplying recording ink in liquid form to its
recording means (recording head). The liquid supply
system is structured so that an ink container (liquid
container) storing ink can be removably connected to
the liquid supply system. Further, the ink container
15 as a liquid container is structured so that it can be
removably mounted in the ink container mounting
portion of an ink jet recording apparatus.
There are roughly two types of configuration
for a replaceable ink container employed by an ink jet
20 recording apparatus which prints in color with the use
of a recording means (recording head). In one
configuration, a replaceable ink container for black
ink is discrete from a replaceable color ink container
having three ink chambers which contain three color
25 1inks, that is, yellow, magenta, and cyan color inks,
one for one, whereas in the other configuration, each

of black, yellow, magenta, and cyan inks is stored in



-4 its own discrete replaceable container. As the nethod for recogyuaNmLg"
identifying an ink container of one of the above described types fromthe
other, there are electrical methods based on 5 the information in ROV,
mechani cal nmethods based on the difference in ink container shape, optical
met hods based on the difference in optical reflection, etc. Japanese

Lai d-open Patent Application 10-323993_4di scl oses one of the optical
systens, as a liquid 10 container identification system according to which
the bottomwall of each container is provided with a recess, in the form of
a polygonal pillar, for detecting the ink container presence, or absence.
Japanese Laiidsopem MFHisnte tppte hbddeab 16)- 23064 6ndb. di scl oses anot her optica
system according to which a 1liquid container (ink container) is provided
with a container préserde ([Ehdantejodetectgmhzpogtoonidentefydmeci fically,
a portion of the surface of the liquid container has been processed into a
mrror. Japamedak zontginepaf Rnemf Abpt i zheveondeser7iBed typelsoses anot her
optical ink container identification system according to which a piece of
reflective firof theemtdarn.vdhegia agg elgccicak mapeodssbpsaded@non t he

sur face gf t%g reflective element, for ink container 25 identification.
Figure 23 i ¢hg jafosaatinn i BQs oimechanical mekhods bassddrRy appar at us,

for Shom‘ngthged%%fégg%c%pq%.ink container shape, optical methods

based on the difference in optical reflection, etc.
Japanese Laid-open Patent Application 10-323993
discloses one of the optical systems, as a liquid

100 container identification system, according to which
the bottom wall of each container is provided with a
recess, in the form of a polygonal pillar, for
detecting the ink container presence, or absence.
Japanese Laid-open Patent Application 10-230616

15 discloses another optical system, according to which a
ligquid container (ink container) is provided with a
container presence (absence} detection portion, more
specifically, a portion of the surface of the liquid
container has been processed into a mirror. Japanese

20 Laid-open Patent Application 9-174877 discloses
another optical ink container identification system,
according to which a piece of reflective film,
reflective foil, or reflective tape, is placed on the
surface of the reflective element, for ink container

25 identification.

Figure 22 is a perspective view of an

ordinary ink jet recording apparatus, for showing the



-5 general structure thereof. As shown in Figure 22, an ink car tgijgeg: #de
conprises a recording head 1, and an ink container 7 connected thereto to
supply ink to the recording head 1. The ink cartridge 20 is structured 5 so
that the recording head 1 and ink container 7 are separable fromeach other
as wll be described |ater. However, a recording apparatus nmay be nade with
an ink cartridge, the recording head agd i nk container of which are
integral. 10 The bottomwall of the ink container 7 has an optical prism
(unshown) for detecting the remaining anount of ink, and a recess having an
optically reflective surface (unshown) for detecting the ink container
presence, orgemsenbestndc fheei bhejfeofrecdsdshgwappar &igses @2.t len above
described types, in particular, those which enploy the conbination of a

t hermal eneriik kAt BidgR) 20reepmPrisest aorhepraingr hagduder andagay | etc.)
for generating the thermal energy for ejecting ink, and a_ 20 recording

met hod whi chiHhARRE2 IHRT sf afRNBEC AR RP?ﬁet9hg°u§§PBﬂYtH@ktﬁékﬂﬁFEenergy
generated by the recordi ng

gener a o0, by L0 L ISE L O[T Sy SeEalLng, DRen,g2e capabli o recording

init 14 for et B Creo e REArbuaRor kL B TRERE the i 2s Sne

2006 separable from each other as will be described later.
However, a recording apparatus may be made with an ink
cartridge, the recording head and ink container of
which are integral.

10 The bottom wall of the ink container 7 has an
optical prism {(unshown) for detecting the remaining
amount of ink, and a recess having an optically
reflective surface {(unshown) for detecting the ink
container presence, or absence.

15 The ink jet recording apparatuses of the
above described types, in particular, those which
employ the combination of a thermal energy generating
means (electrothermal transducer, laser, etc.) for
generating the thermal energy for ejecting ink, and a

20 recording method which changes the state of ink with
the use of the thermal energy generated by the thermal
energy generating means, are capable of recording at a
high density; they are capable of recording a more
precise image.

25 Also referring to Figure 22, the ink jet

recording apparatus has an optical unit 14 for

detecting the remaining amount of the ink and the ink



-6 contai ner presence, or absence. The optical unit 14 conpri Se830UNE 2006
infrared LED (light emtting diode) 15 and a phototransistor
(photosensitive elenent) 16. The light emtting diode 15 and photosensitive
element 5 16 are di sposed next to each other, aligning in the direction in
whi ch recordi ng paper is conveyed (direction indicated by arrow mark F).
The optical wunit 14 is attached to theeehassis 17 of the main assenbly of
the apparatus. Referring to Figure 20, as 10 the carriage 2, on which the
ink cartridge 20 is borne, is noved rightward fromthe position shown in
Figure 20, the ink cartridge 20 ts noved to the position at which the state
of the ink icentednatk pragenteaerory, absencae | Thecopticadr upid¢sdrce or 15
absence, can be detected by the optical unit 14, through or fromthe bottom
wal | of thecomRrdGasaiaterinf marrt LB (bight eeméthingpdiogdedt ilwe view of a
head hol der 200 for holding the ink container 7 and_ recording head 1.

Fi gure 23( ARShénw® oo Heth ot der (Photosens hhivenelemrnédndSi-ner 7 which is
not in the ad _hol. der 200,. whereas Fjgure.23(B) shows the head hol der 200,
and the inktf ntléigﬁ‘gr opHIAE (LLGE 1o "Hé%dp}(’ﬂ%)PBEPS?GéYeFF GPENS4 s a

schemati g d&?ﬁ%&% L ggﬁégﬁMﬂg%Er¥%sgéégtgéﬁeg;réggé%ggécgayg'ger 7, Figures

25 24(a), 2 a bei'hg an extern of the ink

e o 347 3Be 400 MR G48F 81 cbleel container 7. ane
(direction indicated by arrow mark F). The optical
unit 14 is attached to the chassis 17 of the main
assembly of the apparatus. Referring to Figure 20, as

10 the carriage 2, on which the ink cartridge 20 is
borne, is moved rightward from the position shown in
Figure 20, the ink cartridge 20 is moved to the
position at which the state of the ink in the ink
container 7, and the ink container presence or

15 absence, can be detected by the optical unit 14,
through or from the bottom wall of the ink container.

Figure 23 is an external perspective view of
a head holder 200 for holding the ink container 7 and
recording head 1. Figure 23(A) shows the head holder

20 200, and the ink container 7 which is not in the head
holder 200, whereas Figure 23(B) shows the head holder
200, and the ink container 7 which is in the head
holder 200. Figure 24 is a schematic drawing for
showing the structure of the ink container 7, Figures

25 24(a), 24(b), and 24(c) being an external perspective
view of the ink container 7, a plan view of the bottom

surface of the ink container 7, and a sectional view



-7 of the ink container 7 at Plane A-A in Figure 24(a), respecti¢gUNE 2006
Referring to Figure 23, a referential nuneral 200 designates the head

hol der into which the above 5 described ink container 7 is mounted, and
which is integral with the recording head. It holds, for exanple, ink
containers 7 (7C, 7M and 7Y) for containing cyan (C, magenta (M, and
yellow (Y) inks, respectively. The bottem portion of the head hol der 10 200
has the recording head 1, which ejects the above I|isted color inks, and
which is an integral part of the bottomportion of the head hol der 200. The
bottom portion of the head hol der 200 al so has a w ndow (unshown) through
whi ch t he i nkf ptkgeimlke ¢abtahvey Zndt1Blank Aot dinndiigures@dda (.absence) can
be detected by an ink presence (absence) detecting portion, and an ink
cont ai ner preaeErret iedbence) detecting portion, respectively. Referring to
Figure 24(a), the ink container 20 7 has_a triangular notch 250, which is
at the bottom edge ofeffEringetqafisurerédri AgTederegddad mmeradnd 24(c),
the ink contaginer 7. also has, a pri 1 and concave refl ective portion
190. The pri 1 }%naﬁf?aih%dg?ﬁagh8§88ftbﬂ??uVﬁ&&g-&Petﬁ@OWﬁk cont ai ner

7. 25 The. copcave.reflectin ortion,190 is an i.ntegral .part ., of the bottom
wal | of ﬁ%e ?ﬁ?%ﬁ#ﬁéﬂ?ﬁ% 9&ngﬁhn?5cgslsoﬂ?ﬁBF8d0f e "IHER dift ai ner 7. The

prism 180 is; Vised 28 JMNF 8996 ecording head. It holds, for

example, ink containers 7 (7C, 7™, and 7Y} for
containing cyan (C), magenta (M), and yellow (Y} inks,
respectively. The bottom portion of the head holder
10 200 has the recording head 1, which ejects the above
listed color inks, and which is an integral part of
the bottom portion of the head holder 200. The bottom
portion of the head holder 200 also has a window
(unshown) through which the ink presence (absence) and
15 1ink container presence (absence)} can be detected by an
ink presence (absence) detecting portion, and an ink
container presence (absence) detecting portion,
respectively.
Referring to Figure 24(a), the ink container
20 7 has a triangular notch 250, which is at the bottom
edge of the side wall. Referring to Figures 24(b) and
24(c), the ink container 7 also has a prism 180 and a
concave reflective portion 190. The prism 180 is
attached to the bottom surface of the ink container 7.
25 The concave reflecting portion 190 is an integral part
of the bottom wall of the ink container 7, and faces

outward of the ink container 7. The prism 180 is used



and the concave reflective portion 190 is used for detecting the in
cont ai ner presence or absence. 5 Referring to Figure 24(b), the concave
reflective portion 190 is structured so that the entirety of its reflective
surface is concavely arcuate in terns of the direction in which the ink
container 7 borne on the carriage shuttes as the 10 carriage is shuttl ed,
that is, the noving direction of the carriage, as well as the direction
(direction F) in which the light emtting element 15 and photosensitive
elenent 16 are aligned, that is, the direction perpendicular to the noving
di rection oforhdetesting ithge remadiing mmuyis Qfgkﬂt}bnt%k nkfsthehe opti cal
unit 14 of each of which is at the normal position. _In this case, the |ight
em tting potBkofoBtaiRer| Tghendehhe icapcavsmaint lerbkve mRopbieRal unit 14,
and the 20 tosensi tive partion.of the phqtosensitive elenment 16 of the
opti cal uni?g§4}sapéeﬂe§Prt gtggﬁﬂ@ﬁ 1 Qﬁlékrﬁ?Qﬁﬂﬁﬂﬁﬁﬂ%F%ﬁ%%%?e surface of
t he concave rgpgeﬁgive portion 190. Further, they are in such positions
that the ceRfr&P38RFS of the beamof 25 infrared red light emtted fromthe
light emttin ele N ral:l el .t di t endicular to

9 : g Btf?%gli[:%ng%' %lllﬁxf'e %Szlt(?ﬁNE trzlgESGécpt{bzR% P

the bottomwall of the tal ne
reflective portion 190 is structured so that the

-8 for detecting the remaining amount of the ink in. the ink conggyung 2066
k

entirety of its reflective surface is concavely
arcuate in terms of the direction in which the ink
container 7 borne on the carriage shuttles as the

10 carriage is shuttled, that is, the moving direction of
the carriage, as well as the direction {(direction F)
in which the light emitting element 15 and
photosensitive element 16 are aligned, that is, the
direction perpendicular to the moving direction of the

15 carriage.

Figure 25 shows ink containers, the optical

unit 14 of each of which is at the normal position.
In this case, the light emitting portion of the light
emitting element 15 of the optical unit 14, and the

20 photosensitive portion of the photosensitive element
16 of the optical unit 14, are near the center 18 of
the concavely arcuate surface of the concave
reflective portion 190. Further, they are in such
positions that the central axis of the beam of

25 infrared red light emitted from the light emitting
element 15 is parallel to the direction perpendicular

to the bottom wall of the ink container 7.



-9 Referring to Figure 26, Figure 26(A) shows the structure of tRgungtices
portion of each of the plurality of ink containers 7 containing the
plurality of color inks, one for one, and Figure 26(B) shows the 5

di fference anong the plurality of the ink containers 7, specifically in the
anount of the light reflected by their bottom surfaces. As shown in Figure
26, three ink containers 7, which cont&t n three inks, one for one,
different in color (yellow (Y), nagenta (M, 10 cyan (C)), are disposed side
by side and in parallel. Each ink container 7 has its own concave
reflective portion 190. As the carriage bearing the ink containers 7
structured as descri Befequdng ito dbvEtre (3@, dbgmreof6(A% shewsi ght recei ved
by the photosensitive el enent 16, which is shown in Figure 23, changes as
shown in Fit§&r §tFecturerigfurthedotipm RerHion n‘éfr%?)?gséﬁt thethe case in

which all three ink containers 7 are on _the carrjage, 2, ereas . the broken
line repres&itdaly YQQQb ISP Thi | SRRt HERE atﬁﬁkgiﬂﬁ? thE 7 is

m ssi ng. Howx;.v%r ’1otrhei ri or, & te & ar{edi n%%(?cgj ulié‘% %@f‘?&/g‘ég‘g&fﬂ gﬁean i nk

cont ai ner, Ravi ﬁg the abdve "described opt ( oh~has the
(ol b 28, PRBCEER, AR Ul (6 hREL R Aok PRI
cost, etc. Rurthecird@alWhEi20Q9e amount of the light reflected

by their bottom surfaces. As shown in Figure 26,

three ink containers 7, which contain three inks, one

for one, different in color (yellow (Y), magenta (M),

10 cyan (C)), are disposed side by side and in parallel.

Each ink container 7 has its own concave reflective

portion 1990.

As the carriage bearing the ink containers 7

structured as described above is moved, the amount of

15 the light received by the photosensitive element 16,
which is shown in Figure 23, changes as shown in
Figure 26. In Figure 26, the solid line represents
the case in which all three ink containers 7 are on
the carriage 2, whereas the broken line represents the

20 case in which only the magenta ink container 7 is
missing.

However, the prior art regarding a liquid
container, as an ink container, having the above
described optical reflective portion has the following

25 problems. Generally, the resinous material for an ink

container must be selected in consideration of its

compatibility with ink, cost, etc. Further,



-10 general ly, a resinous substance is not ideal in terns of opbgFaNE 2006
properties. Thus, even if an ink container 1is provided with a concave
reflective portion, such as the above described one, to condense the |ight
it 5receives, it is necessary that the amount by which the [light emtting
portion emts light is substantial, or the light emtting portion is
provided with a condenser |ens, and/orl@hat a very sensitive sensor is
enpl oyed as the sensor of the photosensitive portion. 10 Japanese Lai d-open
Pat ent Application 9- 174877 discloses an ink container as the solution to
t he above descri bed problem  According to this patent application, the
reflective &R 19f: ther§ HkRORHNTAPRERNCE §8i BoEohdSRAeA it&€ T™M%pr oved in
15 reflectivity, by king it jnto irror by _depositjon, or placing a

o ece of refle RN IRRORHEH G, WENS: nPeelybE BR fis: Goateibery
reflectivit there js. a s%{ficient apoun nce in i%Eensity

Ly f, .diff
bet ween theXFb#VEEFE qi%ﬁﬁ P4V ?Q%ﬁ?Y%er?t}gﬁﬁfY%epggifPBn GG RS refl ected
light fromyhe RORJETEEH MEePUhd ONto ! @oﬂﬁgﬁge“@{xg?%gbg@?%v' ng the

reflective portion of an ink contaiher s one of ive neans for

detecting the delle LOMAINETN ALESENEP. LHRVCVRE . albithBIbYNENIRAYEnLS

descri bed trgatnent to an !nk contalner, whi ch | . consi dere
expendabl e, lli%fgte%‘ﬁﬁscttih% igdet ContanDes COsht ¥bi hbaddatigithgrcost of an

ink jet 28 JU 2006

the light emitting portion is provided with a
condenser lens, and/or that a very sensitive sensor is
employed as the sensor of the photosensitive portion.

10 Japanese Laid-open Patent Application 9-
174877 discloses an ink container as the solution to
the above described problem. According to this patent
application, the reflective surface of the ink
container (liquid container) is improved in

15 reflectivity, by making it into a mirror by
deposition, or placing a piece of reflective film
thereon. With this type of improvement in
.reflectivity, there is a sufficient amount of
difference in intensity between the reflected light

20 from the reflective portion and the reflected light
from the nonreflective portion. In other words,
improving the reflective portion of an ink container
is one of the effective means for detecting the ink
container presence. However, giving the above

25 described treatment to an ink container, which is

considered to be expendable, increases the ink

container cost, which adds to the cost of an ink jet



-11 recordi ng apparatus. Further, there is another technical praRlyeNE 2006
simlar to the problempeculiar to an optical reflective system (prism
concave mrror), which will be described |ater (presence or absence of 5

i nk container can be detected, but, ink container cannot be identified in
the color of the ink therein; inconplete nounting of ink container, that

is, "floating" of ink container from+hk-container nounting portion,

cannot be detected). 10 The next is a problemregarding the reflective
optical system (prism concave mrror) itself. In the case of the prior

art, the liquid container presence or absence can be detected, but it 1is

i npossi bl e tr&qadebdmg aanaraier dfurter nktheareaés aBothrrcontainer, or the
manner in which a liquid container has settled in the |iquid container
nmounting pdGhedcaln racikemotimi lay ek i the grobhemnrecudmesi #€r cont ai ni ng
an ink of a specific color is . nmounted inéo an incorrect ngunting portion,

that is, 203%h&PidGRl I§ é%%ﬁ?(ﬁXﬁE%We PYHSHn FARCEYRL BLAEPTor the ink

f th l.or, t. i st ake | t, det d. Furth i f i i nk

contarner i SRl Be @St LER £ Ereselfei fE BBFFRBR. Ofne” o
diti I t.ect (i th L 5 t

Sde i th o D PootEld tad e |k dOSd PPN NPk CEBRERPACED SO0 Mage

sonetimes canRlb tPee At e We 0900r of the ink therein;

incomplete mounting of ink container, that is,
"floating" of ink container from ink container
mounting portion, cannot be detected).

10 The next is a problem regarding the
reflective optical system (prism, concave mirror)
itself. In the case of the prior art, the liquid
container presence or absence can be detected, but it
is impossible to identify the color of the ink in each

15 ink container, or the manner in which a liquid
container has settled in the liquid container mounting
portion. In other words, even if a given ink
container containing an ink of a specific color is
mounted into an incorrect mounting portion, that is,

20 the mounting portion dedicated to an ink container for
the ink of another color, the mistake is nct detected.
Further, even if a given ink container is "floating"
in the ink container mounting portion, the condition
is not detected, failing to supply the recording

25 apparatus side with a sufficient amount of ink. In
these cases, an intended image sometimes cannot be

obtained.



-12 As for the neans for identifying (detecting) an ink contai n@gJuNF 3006 s
of the color of the ink therein, with the use of the above descri bed
reflective optical menber, it is possible to make a 5 plurality of ink
containers different in the positioning of the reflective optical nenber,
according to the color of the ink therein. This method, however, is
problematic for the following reason.-TAat is, in recent years, there has
been nade 10 a substantial anmount of progress in the field of the
technology for printing a nulticolor image with the wuse of an ink jet
recordi ng apparatus. Therefore, a pluralit% of ink containers are disposed
inalimted space, Mkfog thegreangufert bdentyfyhagp(dedectyng) 15 i nk
cont ai ners different %Q%the posi tioni ng he reflective gptical portion

f
for the pur@sdHf <9 {??yinb“tﬁﬁr@ﬁlﬁg bhet felprkofntBgcAndnk cont ai ner.
in other words, the greater, the n er,of the ink contai,ners nounted on a
I(:ar ri age, thtg\erﬁﬁ']él’ gﬂ&‘fﬂ‘%uﬁ‘?‘:iljnpi éh?oaéﬁ?fﬁiaggﬁﬁlrll elﬂut t hi suopti cal ink
tai i i i i pt ti | . , Furt her, i i t I
GOt ettt Chdeet i TERERCAT BoRASET | FE) 1ibBorsiBibofo; makend (n each 1k

ConPur SR W0 BlL 08 oRiSLAGLE drfeelufy 25 empar s for ceteet o
accuracy, igoditidasid€h £ Ot KaPrOY1EcPive 3bptycal HehBeli ng 28 JUNE 2006

according to the color of the ink therein. This
method, however, is problematic for the following
reason. That is, 1In recent years, there has been made

10 a substantial amount of progress in the field of the
technology for printing a multicolor image with the
use of an ink jet recording apparatus. Therefore, a
plurality of ink containers are disposed in a limited
space, making it difficult to vary the plurality of

15 1ink containers different in the positioning of the
reflective optical portion for the purpose of
identifying the color of the ink in each ink
container. In other words, the greater the number of
the ink containers mounted on a carriage, the more

20 difficult it is to successfully put this optical ink
container identifying means into practical use.
Further, it is extremely difficult to accurately
detect {(identify) the color of the ink in each ink
container with the use of only a single detecting

25 apparatus for detecting the reflective optical portion

on each ink container; in other words, for accuracy,

it is desired to employ a plurality of detecting



-13 apparatuses, the nunber of which matches the nunber of the ilUNE 2006
contai ners. However, the enploynent of one detecting apparatus for each ink
container increases the ink jet recording apparatus cost. 5 To describe the
above described problemwith reference to an ink jet recordi ng apparatus
whi ch uses six or seven inks different in color, in the case of the prior
art, according to which a reflective opigcal nenber is attached to each ink
container, and its 10 positioning. relative to each container is varied
based on the color of the ink therein, making it possible to identify the
plurality of ink containers on a carriage, the ratio, in terns of size, of
each refl ectppagadptseanl tebeumbet ao f viehioht hatbhesomhésSnambkace fof each

i nk container remains the sanme regardless of the nunber (6 - 7) of ink
cont ai ners tdief fimketorita iitter $ol dlowévehe thk empleymenFopft hae
identification of an ink container based on the position of a reflective
optical nentd&teatdmdhpPrar hlgeveer eaeh Imk eontainer ADsrepses six or
seven different areas, to one of which a reflective optical nenber is
attached fortli€ddmys ficdatiesiprding cArparaty® ¢@sto, in terns of size, of the
total of _the areas -.7) to one of which_a ref]ective tical menber is
25 att acRed, relativggidki st t B sAP9ue ed@FCTRRE nRFEBigﬁiHéF? i s rather

;grgaNEl208%%%%€gﬁggit§iaﬁe¥ngI%@éyrééggﬁigéegpgg§gt8§ &g%gﬁvggegor the ink

six or seven inks different in color, in the case of
the prior art, according to which a reflective optical
member is attached to each ink container, and its

10 positioning relative to each container is varied based
on the color of the ink therein, making it possible to
identify the plurality of ink containers on a
carriage, the ratio, in terms of size, of each
reflective optical member relative to the bottom

15 surface of each ink container remains the same
regardless of the number (6 - 7) of ink containers
different in the color of the ink therein. For the
identification of an ink container based on the
position of a reflective optical member thereon,

20 however, each ink container must have six or seven
different areas, to one of which a reflective optical
member is attached for identification. Therefore,
the ratio, in terms of size, of the total of the areas
(6 - 7) to one of which a reflective optical member is

25 attached, relative to the bottom surface of the ink
container, is rather large. 1In other words, a

relatively large area must be reserved for the ink



-14 container identification in terns of the color of the ink tRgyeNE2006
reducing the latitude in ink container design. Further, the size of the
area, the reflected light fromwhich is to be detected, is greater, 5
possi bly nmaking it necessary to increase the nunber of detecting
apparatuses. It is also possible to reduce the size of each reflective
optical nenber so that the total size -bd-six to seven areas of an ink
container, to one of 10 which a reflective optical nenber-is attached for
identification, remains small enough to occupy a relatively small portion
of the bottom surface of an ink container. This arrangenent, however,
reduces t hecogitadngrr tikentdffiea §{ien sim f teems refluthagceherepér éhehe 15
intensity of the reflected |ight, which in turn nay result in an erroneous
det ection. Takdddemeda i Tafteinpetie 1athtude efrntBki gonhadBescting
apparatus as well, the side which receives the reflected |ight identifies a

gi ven ink c8653i&%r, BT HReGntheriizs 9k HrgnireRonthReT§EVERtEAK cont ai ner
i , t.h flecgti | i ght, f th i i nk t ai i

det ectod by 'AANEndmo SEEER S idh b (LFteqrde. TTHBECAEET s possible to

identif i i . W t f, g ingl ti 25

wppar at 3. - Bossd oy TRAITE 3 Eidb A e ot o1 B0 Lafe THER, SpBBEETRE ik

contai ner. HeteliS n$2SSpd1OM8NElg. a small range in terns of light intensity
mist be 28 JONE S8 2ppatdtiisds

It is also possible to reduce the size of
each reflective optical member so that the total size
of six to seven areas of an ink container, to one of

10 which a reflective optical member is attached for
identification, remains small enough to occupy a
relatively small portion of the bottom surface of an
ink container. This arrangement, however, reduces the
size of the reflective surface, reducing therefore the

15 intensity of the reflected light, which in turn may
result in an erroneous detection.

To describe in more detail with reference to
a detecting apparatus as well, the side which receives
the reflected light identifies a given ink container,

20 as the reflective light from the given ink container
arrives, or as the reflective light from the given ink
container is detected by an amount greater than a set
value. Thus, it is possible to identify each ink
container with the use of only a single detecting

25 apparatus, based on the intensity of the reflected
light from the ink container. 1In this case, however,

a small range in terms of light intensity must be



-15 divided into six to seven sub-ranges different in [|ight integSUNE 2006
Thus, in order to assure detection accuracy, it is necessary for the
reflected light from the ink container to be supple, which in turns 5
requires that the side (light emtting elenent) which emts light is high
in output. The provision of a high output light emtting el enment increases
the cost of the nain assenbly of an ink5ret printer, and/or its power
consunption, which is problematic. 10 SUMVARY OF THE | NVENTI ON The present
invention is made in consideration of the above described problens in the
prior art, and the pyinary.oblect of the present 15 invention is to provide
a |iquid cotigiidgd wHte b toesevent srPenangesedis foreme idol or of the ink
therein, even if the liquid container (ink container) is erraoneously

mount ed, and 48 stk Bk thountug whkRheFABF KBt 2FSHERIIESRCHLNSY i s
"floating"” from20 |i nmoynt i i.ch_hereinafter nmay

id, tai [ ,
be referredqgf%ﬁ?qugﬁ%lE%gaﬁgéggéﬁﬁ) oF gﬁFggg%igﬁtﬁgh&éﬁﬂﬁeﬁioqr|order
t t i dj Qi diff t f
0 preven %Héu¥géné§h§§¥%g¥a%gs%%rggééﬁﬁgawhgghggn:ggge ifferent from an

i ntended i mage, and 0 provi _ déntrying a Iiquid
Contai ner. R G e B o o2t (OL BFRCERFLELTR G ERBRE Bt ¢
emits light is high in output. The provision of a
high output light emitting element increases the cost
of the main assembly of an ink jet printer, and/or its
power consumption, which is problematic.

10

SUMMARY OF THE INVENTION

The present invention is made in
consideration of the above described problems in the
prior art, and the primary object of the present

15 invention is to provide a liquid container which can
be identified in terms of the color of the ink
therein, even if the liquid container (ink container)
is erroneously mounted, and the state of mount
(whether or not liquid container is "floating" from

20 1liquid container mounting portion, which hereinafter
may be referred to as incomplete mounting) of which
can be detected, in order to prevent a recording
apparatus from recording an image different from an
intended image, and also to provide a method for

25 1identifying a liquid container, as well as detecting
the incomplete mounting of a liquid container.

According to an asepect of the present



-16 invention, there is provided a liquid container for contai nhRGuNEDIHE
conprising a reflection nenber having a plurality of roof mrror assenblies
arranged in a predeterm ned direction, each of said roof mrror 5
assenblies having at |east tw reflecting surfaces positioned with a
predeterm ned angl e t herebetween; wherein said reflection nenber is
effective to divide incident light intbea plurality of |ight beans by said
plurality of roof mrror assenblies and to condensing 10 at a predeterm ned
position the beans sequentially reflected by the at |east two reflecting
surfaces of _the roof mrror assenblies. wherein said reflection nenber is
ef fective tdTHER O nckRre 15 ghtovyhdedaa piapidi egnspippghif dBeans by said
plurality of roof, 15 mrror, assenblies and to condensing at a predeterm ned

posi tion t h&WHah g ubliv il | yCompTEeing yrehleqt 10PeReRbeRo reflecting
surfaces of the roof rro ass nblies referable that the incident
HGht 20 WitV i Jhrgent £ ﬁ%%? 'alaﬁfarcaﬁaﬁ'ﬂﬁaeﬁna"epge :
dlnen5|onalhxlgy f%d%t,eflecﬂio £l i ef et bIe hat. t he cont ai ner
further conprisds an additiona l?%% h?rr%?c én%?y g™ F&fect i ng

S RS STR 3 o L EE T PR g
and conver ggfh ¢id ddEneinth A e dfe riNed098¢1e therebetween:
wherein said reflection member is effective to divide
incident light into a plurality of light beams by said
plurality of roof mirror assemblies and to condensing
10 at a predetermined position the beams sequentially
reflected by the at least two reflecting surfaces of
the roof mirror assemblies. wherein said reflection
member is effective to divide incident 1light into a
plurality of light beams by said plurality of roof
15 mirror assemblies and to condensing at a predetermined
position the beams sequentially reflected by the at
least two reflecting surfaces of the roof mirror
assemblies.

It is preferable that the incident light

20 which is divergent is reflected and condensed one- or
two- dimensionally by said reflection member.

It is preferable that the container further
comprises an additional roof mirror assembly having
reflecting surfaces which are positioned at a

25 different predetermined angle such that reflected

light which converges one- or two- dimensionally is

divided and converged to different areas.



-17 It is preferable that a light emtting elenent is disposed i2BJEBNE 2006
projected area of said reflection nmenber below said reflection nenber such
that reflected light is divided and converged to 5 different areas. It is
preferable that the predetermned angle is no 90 degrees. It is preferable
that the plurality of said reflection nmenbers are di sposed so that
reflected 10 |ight which converges one-1%+ two- dinensionally is divided
and converged to different areas. According to another aspect of the present
invention, there is provided a liquid container for containing liquid,
conprising a reflection menber 15 having a plurality of roof mrror
assenbl i es arranged &t by e e mhbe bgﬁttﬂohéghéaewléﬁl§aid roof mrror
assenblies having at |l east two reflecting surfaces positioned with a

pr edet er mi n&d eMgHe khetetRAREnin JNRFRIRCEEAd2FB8f Ofi PRAH assenblies are
arranged 20 successively in a predetermned_direction. [t is preferable that
a space is pﬁ%ﬁ%qﬁﬁfQﬂ a%ﬂ?ﬁ%i%%ﬁ Wotat nf%gfngFSPiWEm §Ts&"&% oof mirror
assenbly. Aggording.to a i her aspect.of .the.present 5.invention, there
i's prov?ded%§Qﬁ:ﬁéﬁ%ﬁ?ﬁﬁ%;%fékih%%p$%Yl§¢?i5398C88ﬁF55ﬁ r Y@ nconpl et e

ggggtingse.%ikggyénéugpéQang l'iquid, wherein said |iquid container 28 JUNE

It is preferable that the predetermined angle
is no 90 degrees.

It is preferable that the plurality of said
reflection members are disposed so that reflected

10 1light which converges one- or two- dimensionally is
divided and converged to different areas.

According to another aspect of the present
invention, there is provided a liquid container for
containing liquid, comprising a reflection member

15 having a plurality of roof mirror assemblies arranged
at predetermined positions, each of said roof mirror
assemblies having at least two reflecting surfaces
positioned with a predetermined angle therebetween;
wherein said roof mirror assemblies are arranged

20 successively in a predetermined direction.

It is preferable that a space is provided at
a position of contact relative to said roof mirror
assembly.

According to a further aspect of the present

25 invention, there is provided a discriminating method
for a liquid container (incomplete mounting e.g.) for

containing liquid, wherein said liquid container



-18 includes a reflection nenber having a plurality of roof mrhBYGUNE 2006
assenblies arranged in a predeterm ned direction, each of said roof mrror
assenblies having at least two reflecting surfaces positioned with a 5
predet erm ned angl e therebetween, and said reflection mnenber divides
incident light into a plurality of [light beans by said plurality of roof
mrror assenblies so that |ight beans-r#&fl ected sequentially by at |east
two reflecting surfaces of each of said 10 roof mrror assenblies are
condensed at predeterm ned positions, said nethod conprising the step of
discrimnating said liquid container on the basis of a distribution pattern
of the refl dacdydeisgiat reddenttiitan avemhie t Hacomdienspburayhtybeéins. 15
According to a further aspect of the present invention, there is provided a
net hod for d8P&cMifgod amsgmiligsstat@anged in @iRredatarnénedor containi ng
liquid, wherein said liquid contaiper includes a refl|ection nmenber having a
plurality off}f&§6H10rr &2CH Oafss'i@rkfriré%o%r“?]awg%'a agsembf Ltaet BrviAgd
direction, each _of said rqqf m.rror assenblies having. at. |east two
reflecting Sgrﬁ§8€§ Eﬁﬁiﬁéﬁlﬁf 'qﬁl%?ﬁﬁaﬁﬁﬁeﬁ?ﬁ%éipngﬂngL?h%rebetmeen, and
wherei n gai I (P r,oyJ fif ive to diy] I.ned t light into a
pIuraIit§ 2§r%?EF?3 ﬁ%%gg%% ﬁf Jﬁ%ﬁ%ﬂ%ﬁéi?QS/%ﬁgr%%?gn{?f%gggéggenblies and

t o condensi a er;n] it ntikal ly reflected
by the ot | RenBlr gggg%fs iR P H O d 1 PER/BSEOLSNS

light beams by said plurality of roof mirror
assemblies so that light beams reflected sequentially
by at least two reflecting surfaces of each of said

10 roof mirror assemblies are condensed at predetermined
positions, said method comprising the step of
discriminating said liquid container on the basis of a
distribution pattern of the reflected light
constituted by the condensed light beams.

15 According to a further aspect of the present
invention, there is provided a method for detecting a
mounting state of a liquid container for containing
liquid, wherein said liquid container includes a
reflection member having a plurality of roof mirror

20 assemblies arranged in a predetermined direction, each
of said roof mirror assemblies having at least two
reflecting surfaces positioned with a predetermined
angle therebetween, and wherein said reflection member
is effective to divide incident light into a plurality

25 of light beams by said plurality of roof mirror
assemblies and to condensing at a predetermined

position the beams sequentially refiected by the at



-19 least two reflecting surfaces of the roof mirror assenblies,2838NE 2006
nmet hod conprising detecting a nounting state of said |iquid container on
the basis of a change in a position of the reflected light 5 constituted by
t he condensed light beans. It is preferable that information relating to
said liquid container is discrimnated on the basis of a width of the
reflected light fromsaid reflection +k8ber. 10 It is preferable that
information relating to said liquid container is discrimnated on the basis
of a nunber of the reflected light portions having peaks. It is preferable
t hat infornation relating to said liquid container is discrimnated on the
basis of 13€astitue & fd qdting Puifacrs ref | tee cBOPf gRITTPT is preferable
that said |i UId ﬁqntalner is discrimnated on_.the basis of a difference in

peak val ue& §PmP d et S@de 't GRRA SHiRE rdfteELiBA anenber. 20 It is

referable that ,said | d conta di scri m nat ed he .basis of a
8| fference MRY W&?h?téf eltt‘?ef rS@fli(iagl[ Qi“t(?g‘h‘{mﬁﬂl)’ﬁ?’éa?ﬁ Fgf’l 28i8n Imenber.
It is prefer bIe hat sald I| cont n S L j pated on the
basi s gf a glffierrh % n’h 0rfhe rfhﬁec?e%e?gﬁﬁ %g% said reflection

menber . 5 constituted by the condensed light beams.

It is preferable that information relating to
said liquid container is discriminated on the basis of
a width of the reflected light from said reflection
member.

10 It is preferable that information relating to
said liquid container is discriminated on the basis of
a number of the reflected light portions having peaks.

It is preferable that information relating to
said liquid container is discriminated on the basis of

15 a pitch of a pattern of the reflected light.

It is preferable that said liquid container
is discriminated on the basis of a difference in peak
values of the reflected light from said reflection
member.

20 It is preferable that said liquid container
is discriminated on the basis of a difference in
widths of the reflected light from said reflection
member.

It is preferable that said liquid container

25 1is discriminated on the basis of a difference in
numbers of the reflected light from said reflection

member.



28 JUNE 2006 -20 It is preferable that said |iquid container isS28JUNE?2006
discrimnated on the basis of intervals of the reflected Iight fromsaid
reflection nenber. It is preferable that the information 5 relating to said
liquid container is discrimnated on the basis of diffracted |light from
said reflection nenber. According to a further aspect of the present
invention, there is provided a |iquid eg@etion type 10 recordi ng apparat us
for effecting recording by ejection of liquid froma liquid container, said
apparatus conprising a carriage capable of carrying said |iquid container
whi ch has a structure as defined above, first detecting neans for

di scrimnating said 1 1igReEiormkl acthatnsaidcbhauidt eeptagnggans for
detecting a_nogﬁ%{ng state of said liquid container in said apparatus. It

i s preferabl’é CrIP TGS 0hnh e RBHES At EREFRY2HEaRE ItREI ude poi nt
1 9ht sour oo RIS A4 A0 AR AEE LN PR TERIR b 3P oL 0Le, LRt e
SouLCe RS AN S R SRR bl Do, 2
the enbogim¥gfﬁéyhér¥5 said liquid container is discriminated an
the basis of diffracted light from said reflection
member.
According to a further aspect of the present
invention, there is provided a liquid ejection type
10 recording apparatus for effecting recording by
ejection of liquid from a liquid container, said
apparatus comprising a carriage capable of carrying
said liquid container which has a structure as defined
above; first detecting means for discriminating said
15 1liquid container; and second detecting means for
detecting a mounting state of said liquid container in
said apparatus.
It is preferable that said first and second
detecting means include point light source means and
20 light receiving means.
It is preferable that the light source means
emit divergent light.
It is preferable that said light source means
and said light receiving means are integral with each
25 other.

As will be described in detail in the

following sections describing the embodiments of the



28 JUNE 2006 -21 present invention, according to one of the char8gUNEI2906 C
aspects of the preferable enbodinents of the present invention, in order to
identify a liquid container (ink container) in terns of the color 5 of the
ink therein, and also to detect the state of nmount (inconplete nounting) of
a liquid container in an apparatus, an optical reflective nmenber conprising
a plurality of roof-shaped mrrors mc+trdkprocessed so that the reflective
surfaces of each roof-shaped 10 mrror are positioned at a predeterm ned
angle relative to each other, is fornmed of an optically transparent
substance, and is placed on a liquid container so that its reflective
surface (|nP€ﬁﬁ%&9 invent] abntaRGORdiMe at @ UPRe adEetl@as in fol l owing 15
enbodi ment s) _ si nlflcantly di fferent |n refractive 1index _fromthe
reflective HQHEgF tefist ih @ SREsASiOh the RiRferRRie derbed BBenEEr uct ura
arrangenent, h Uld nt.ai ner, can bge ide t|f n %e ms_of the color of
the ink thePglﬁ %ﬂquﬁﬁﬂﬂma¥?|?% %aié%? éY fhe distribution

curve of th nt_ of t refl.ecte fro the refl gctive,surfaces of
each of thg rooh sﬁ%&%&r%ﬁr&ﬁ%§(ﬁo(ﬁll % éE%IVENW%ﬁ%é ep%g}?foned at

the predgt e Red 304 ¢HAAM Y Gdd fpﬁc&t%&t o f0{fe 58 %{:é' Gglly, the

position, pitch, 25 mag n|tu etc. I'stribution
curve. Furthghntt hqlﬁtoampq&fe mwmtl(ﬂgpqsrplaetplqmpdmwgalﬁéralhl qui d

container is detected based on |

an apparatus, an optical reflective member comprising
a plurality of roof-shaped mirrors micro-processed so
that the reflective surfaces of each roof-shaped

10 mirror are positioned at a predetermined angle
relative to each other, is formed of an optically
transparent substance, and is placed on a liquid
container so that its reflective surface {(interface)
is in contact with a substance (gas in following

15 embodiments) significantly different in refractive
index from the reflective member. With the provision
of the above described structural arrangement, a
liquid container can be identified in terms of the
color of the ink therein, using the difference in the

20 pattern of the distribution curve of the amount of the
reflected light from the reflective surfaces of each
of the roof-shaped mirrors of the reflective member,
positioned at the predetermined angle relative to each
other, more specifically, the position, pitch,

25 magnitude, etc., of the peaks of the distribution

curve. Further, the state of mount (incomplete

mounting) of a liquid container is detected based on



28 JUNE 2006 -22 the deviation of the spot on the photosensitive;sguRER0b6
onto which the reflected light fromthe reflective nmenber on the liquid
cont ai ner, condenses, fromthe normal spot. 5 According to another
characteristic aspect of the present invention, the reflective portion of a
reflective menber is made up of a plurality of roof- shaped mrrors, capable
of condensing the reflective 1ight ont®2an optional spot. Therefore, the
present 10 invention makes it possible to reduce the ambunt of the space a
reflective nmenber requires on a liquid container (ink container), and al so
to increase the anmount of the light a reflective nenber reflects wthout
perform ng &hspdavdlatragt s therspatnphethespheposensdhive refl ective film
on the reflective surface of the reflective nenber. Further, each
reflective ﬁﬂﬁﬂ%?“baWQiQrﬂﬂk?&h?h%r%%fl$?6%¢théghfhéFomréhPect|ve menbers,
in the patter the distributio f the amount of .the reflective

light from3d &q%ﬁﬁﬁﬁnWQRP$%dﬂérq“?e b?%b %QHFﬂénFthFoPgﬁéﬁﬁﬁng si de.

Ther ef or e, 3 refI tl%ﬁml mher dlfferent in the configuration and
ar r angenent di 91 M 90?5 fromthe other reflective nenbers, can

e P sceg o ench |k ] A0Slpd O AP 38y BRbeBRE R,
ink thereinpne dedfddierinved it Al éhOf r SPHEL £ {1 OCRPPL LR FPURLi Q) of each
reflective member is made up of a plurality of roof-
shaped mirrors, capable of condensing the reflective
light onto an optional spot. Therefore, the present

10 invention makes it possible to reduce the amount of
the space a reflective member requires on a liquid
container (ink container), and also to increase the
amount of the light a reflective member reflects
without performing a special process, for example,

15 deposition of reflective film, on the reflective
surface of the reflective member. Further, each
reflective member can be made different from the other
reflective members, in the pattern of the distribution
curve of the amount of the reflective light from a

20 reflective member, received by the light receiving
side. Therefore, a reflective member different in the
configuration and arrangement of roof-shaped mirrors,
from the other reflective members, can be placed on
each liquid container (ink container), so that each

25 1liquid container (ink container) can be identified in
terms of the color of the ink therein, and further,

the state of mount (incomplete mounting} of each



28 JUNE 2006 -23 liquid container can be detected based on the aguyatE e Of
the spot on the photosensitive elenment, onto which the reflective |ight
fromthe reflective nenber on the liquid container condenses, fromthe 5
normal spot. These and ot her objects, features, and advantages of the
present invention will becone nore apparent upon consideration of the
follow ng description of the preferredpnbodi nents of the 10 present

i nvention, taken in conjunction with the acconpanying draw ngs. BRI EF
DESCRI PTI ON OF THE DRAWNGS Figure 1 is a schematic drawing for 15
describing the optical properties of the reflective nenber of an ink
cont ai ner i diguddr demda iwierh adre bprdseattédvieaseédnonFithare 1(a) being a
perspective view of the reflective nenber, Figure 1(b) being a schematic
sectional videwieitiome ofefihectInat manbidie aplb boseges ttivegehppanst us, as seen
fromthe direction "1" in Figure 1(a), for describing the optical

rel ati onshi Pntenhshdst thed mafgaet e )l igh hof 208 chomFeEletivenal  vi ew of
the reflective nenber and detecting apparatus, as seen fromthe direction
"2" in Fi gulEMPER) O dherg i BTHP tHE SRTILERSFRt at TORshRB t her eof .

Figure 2.is_a scﬁfnatic drawing for describing the optical properties of a

reflecti%e 5898 ESQSGG

These and other objects, features, and
advantages of the present invention will become more
apparent upon consideration of the following
description of the preferred embodiments of the

10 present invention, taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic drawing for
15 describing the optical properties of the reflective
member of an ink container in accordance with the
present invention, Figure 1(a) being a perspective
view of the reflective member, Figure 1(b) being a
schematic sectional view of the reflective member and
20 detecting apparatus, as seen from the directionm "1" in
Figure 1(a), for describing the optical relationship
thereof, and Figure 1(c) being a schematic sectional
view of the reflective member and detecting apparatus,
as seen from the direction "2" in Figure 1(a}, for
25 describing the optical relationship thereof.
Figure 2 is a schematic drawing for

describing the optical properties of a reflective



-24 menber, the flat reflective surface of which is covered w thggUnNiiJogen
film Figure 3 is a schematic sectional view of the reflective nenber
(cal | ed one-di nensi onal condensation 5 type reflecting nmeans, or

roof -shaped mrror) in accordance with the present invention having a
plurality of V-shaped grooves, each of the slanted surfaces of which
constitutes the reflective surface, fozashowng the [ight paths therefrom
and thereto. 10 Figure 4 is a schematic sectional view of the reflective
menber having a | arge nunber of V-shaped reflective grooves. Figure 5is a
schematic drawi ng for describing another effect of a reflective nenber in
15 accor dan®emperh tthe drlademeflnahitvorsurfaee o6 vBiahsdsa schematic
drawing for describing yet another effect of the reflective nenber in
accor dance ﬁPFﬁrﬁﬁeWﬁﬁ%séﬁﬂmhﬂﬂﬂnﬁhhﬁ-Figure 7 is a schematic sectiona
view of the 20 refl%gtive menper (call ed two-dinensional condensation

refl ecting means, BTS¢ S for3chepatiorembtonad t WieKeobr ERent

Sur aces. of THRTER 86N ERmPRFed G ST VAT RELecoRAPREREIPG ¢ he 25
Lot Baho 6T SERTEEADL ELE: O LS BB P AETL  *hone
2006 accordance with the present invention having a

plurality of V-shaped grooves, each of the slanted

surfaces of which constitutes the reflective surface,

for showing the light paths therefrom and thereto.

10 Figure 4 is a schematic sectional view of the
reflective member having a large number of V-shaped
reflective grooves.

Figure 5 is a schematic drawing for
describing another effect of a reflective member in

15 accordance with the present invention.

Figure 6 is also a schematic drawing for
describing yet another effect of the reflective member
in accordance with the present invention.

Figure 7 is a schematic sectional view of the

20 reflective member (called two-dimensional condensation
reflecting means, or arcuate mirror) in accordance
with the present invention having a plurality of V-
shaped grooves, each of the slanted surfaces of which
constitutes the reflective surfaces, for showing the

25 1light paths therefrom and thereto.

Figure 8 is a sectional view of an embodiment

of a liquid container in accordance with the present



-25 invention. Figure 9 is a schematic drawi ng for describing thg8JUNE 2006
reflective nenber of the first enbodinent of liquid container in accordance
with the 5 present invention, Figure 9(a) being an enlarged plan view of
t he roof -shaped portion of the reflective nenber on the bottom surface of
the ink container, Figure 9(b) being a perspective view of the bottom
surface of the ink container having the2beflective 10 nenber, and Fi gure
9(c) being a graph showing the distribution of the anbunt of the |ight
received by the receiving side when the bottom surface of the ink
container is provided with the reflective nenber, the roof-shaped mrrors
of which arelB¥¢BhH¥Y- i n one 15 of the patterns in accordance with the
present invention. Figure 10 s a schematic drawing for describing the

reflective menber of fHe'SecdndS BnBEBPHBALCOATAM4BED f@8Nt ai ner in
ol an vi ow HOTHE T oS - ERESERT BERETER BFOBRE PE! B8 M&Stnenber on he.
ot om sur Al bAe, 0K FPISPAER s LT S8R HRLOR RS HECLL Sl
0 e e S oo et 9u0 e OUEL RN Bt T 10 e
the 28 JUNEZQQ6 of the roof-shaped portion of the reflective
member on the bottom surface of the ink container,
Figure 9(b) being a perspective view of the bottom
surface of the ink container having the reflective
10 member, and Figure 9(c) being a graph showing the
distribution of the amount of the light received by
the receiving side when the bottom surface of the
ink container is provided with the reflective member,
the roof-shaped mirrors of which are arranged in one
15 of the patterns in accordance with the present
invention.
Figure 10 is a schematic drawing for
describing the reflective member of the second
embodiment of liquid container in accordance with the
20 present invention, Figure 10(a) being an enlarged plan
view of the roof-shaped portion of the reflective
member on the bottom surface of the ink container,
Figure 10(b) being a perspective view of the bottom
surface of the ink container having the reflective
25 member with the roof-shaped mirrors, and Figure 10(c)

being a graph showing the distribution of the amount

of the light received by the receiving side when the



-26 roof-shaped mrrors of the reflective nmenber on the bottom sgyiiRE2064
the ink container are arrange in another pattern in accordance wth the
present invention. 5 Figure 11 is a schematic drawing for describing the
reflective nenber of the third enbodinment of a liquid container in
accordance with the present invention, Figure 11(a) being an enlarged plan
view of the roof-shaped portion of the-eeflective 10 nmenber on the bottom
surface of the ink container, Figure 11(b) being a perspective view of the
bottom surface of the ink container having the reflective nenber with the
roof -shaped mrrors, and Figure 11(c bei ng a graph show ng the

di stributiofsiftshapgduntrngrafof hehei gafleetéveetienherhenr dbei vi ng si de
when the roof-shaped mrrors of the reflective nenber on the bottom
surface of tAft9ik THHtacne?f atle st pkngeatainesnaraeprpanser At n accor dance

with present invention. Figure 12 ig a schenﬁtic drawi ng for 20 descri bing
the refl ect &R dabtermel R RFEATIRRBSAY HERt tBE BTESEHtd container in

accordance\gtJ1ngQ$ present invention, Figure 12(a) being an enlarged plan
vi ew of the 700t s ébbd portion of the reflective nenber on the bottom

surface @f the ink cqgﬂ?hgg{l ZPSF%QQEEG&%£PZ Bg%ﬂgnge?ﬁgspective vi ew of

the bottom surface of nk cont ai ner having ective nmenber with

the roof - shaped My i@y SehéNte F1 U fvd 2h&hnéP dPNEnEOPRird

embodiment of a liquid container in accordance with
the present invention, Figure 11(a) being an enlarged
plan view of the roof-shaped portion of the reflective

10 membef on the bottom surface of the ink container,
Figure 11(b) being a perspective view of the bottom
surface of the ink container having the reflective
member with the roof-shaped mirrors, and Figure 11(c)
being a graph showing the distribution of the amount

15 of the light received by the receiving side when the
roof-shaped mirrors of the reflective member on the
bottom surface of the ink container are arranged in
another pattern in accordance with present invention.

Figure 12 is a schematic drawing for

20 describing the reflective member of the fourth
embodiment of & liquid container in accordance with
the present invention, Figure 12(a) being an enlarged
plan view of the roof-shaped portion of the reflective
member on the bottom surface of the ink container,

25 Figure 12(b) being a perspective view of the bottom
surface of the ink container having the reflective

member with the roof-shaped mirrors, and Figure 12(c)



-27 being a schematic sectional view of the conmbination of the ngiiuREtI¥E
menber and detecting apparatus (photosensitive elenent, |light emtting

el enent), for showing their optical relationship. 5 Figures 13(a) and 13(b)
are graphs of the amount of the light received by the light receiving side
when the roof-shaped mrrors of the reflective nenber are arranged in
accordance with the fourth enbodi nent -@ff-the present invention, for show ng
the 10 pattern of the distribution of the anount of the light received by
the light receiving side. Figure 14 is a schematic drawing for describing
the reflective nenber of the fifth enbodinment of a liquid container in
accor dance Vheingsatsehemnatiat seatéanadnyikFivgorfe the( gpmbdinad imm ent ar ged

pl an vi ew of the roof-shaped portion of the reflective nenber on the bottom
surface of theirkftonthyperembergapd detpythagngraapetysective view of the
bottom surface of the, ink container having the reflective 20 mrror with
the roof - shaRP1R$eRF Ltivege Fegant. 1hight soig§ingsehementd .sd@n onal vi ew
of the conmbination of. the reflective menber .and detecting apparatus (Iight
sensing el edBH% 11§ gHieLh; ep HHgR I’é?rgﬂf}?“{sgi‘pshovm ng their optical

of the amouni of the T1Ehes ebalobainy 1hE)ER 2raEBE, Py BRue when the
bot tom surfagg, aft 28 N PPPRt received by the light receiving
side when the roof-shaped mirrors of the reflective
member are arranged in accordance with the fourth
embodiment of the present invention, for showing the
10 pattern of the distribution of the amount of the light
received by the light receiving side.

Figure 14 is a schematic drawing for
describing the reflective member of the fifth
embodiment of a liquid container in accordance with

15 +the present invention, Figure 14(a) being an enlarged
plan view of the roof-shaped portion of the reflective
member on the bottom surface of the ink container,
Figure 14(b) being a perspective view of the bottom
surfacé of the ink container having the reflective

20 mirror with the roof-shaped mirrors, and Figure 14(c)
being a schematic sectional view of the combination of
the reflective member and detecting apparétus (light
sensing element, light emitting element)}, for showing
their optical relationship.

25 Figure 15{(a) and 15(b) are graphs showing the
distribution of the amount of the light received by

the light receiving side when the bottom surface of



-28 the ink container is provided with the fifth enbodiment of agyaghNEeehéve
menber with roof-shaped mrrors in accordance with the present invention.
Figure 16 is a schematic drawing for 5 describing the reflective nenber of
the first enbodinent of a liquid container in accordance with the present
i nvention, Figure 16(a) being an enlarged plan view of the roof-shaped
portion of the reflective menber on th@8bottom surface of the ink
container, 10 Figure 16(b) being a perspective view of the bottom surface
of the ink container having the reflective mnenber with the roof-shaped
mrrors, and Figqure 16(c), being a graph show ng the distribution of the
anount  of FW@IHQHHCQQiﬂﬁQRﬁj%ﬁ/ﬁ?@y%é%%iv}hb ghﬁefﬁﬁéh the 15 bottom
surface of the ink contaj ner ié;gwoyided ith {he sixth enbodi nent of a
Cefl ective SEDOIIMET Alhd Te; =Ghhyednembebreith 50067 83AREI th t he

pr esent inventiqn..Fi urer%g is a f€$e tic dra 'ng for 20 describing the
det ection of THE S dt'e ¢TI TR T HG"Y RePERVERthIB%EBE BNt of a Iiquid
container in accord f tit r I hvent i Fi.qure 17(a) being a
perspective of the r§$ﬁ§€¥%VQSﬁgﬁﬁgrggﬁg@%gpgb@§%§29§u?ggce of the ink

cont ai nes, a;&%ctmildggmheﬁ@eem&me %éﬂ?@; GRdepROrgEgRsi tive el enents,

Figure 17(b) being an enlarged view of the roof-shaped unit constituting
the refl ectew®ommeart ¥t tde kAt {Pre @Bt i 2006accordance with

the present invention, Figure 16(a) being an enlarged
plan view of the roof-shaped portion of the reflecti&e
member on the bottom surface of the ink container,

10 Figure 16(b) being a perspective view of the bottom
surface of the ink container having the reflective
member with the roof-shaped mirrors, and Figure 16(c)
being a graph showing the distribution of the amount
of the light received by the receiving side when the

15 bottom surface of the ink container is provided with
the sixth embodiment of a reflective member with the
roof-shaped mirrors in accordance with the present
invention.

Figure 17 is a schematic drawing for

20 describing the detection of the state ("floating") of
the seventh embodiment of a liquid container in
accordance with the present invention, Figure 17(a)
being a perspective of the reflective member on the
bottom surface of the ink container, and the light

25 emitting element and photosensitive elements, Figure
17(b) being an enlarged view of the roof-shaped unit

constituting the reflective member on the bottom



-29 surface of the ink container, Figure 17(c) being a schemati ggdiai 1i@e
for showng the light paths fromthe |ight emtting elenent to the

phot osensitive elenent, and Figure 17(d) being a schematic draw ng for
showing 5 the shifting of the light paths due to the "floating" of the ink
container. Figure 18 is a graph of the amobunt of the |ight received by the
phot osensitive el enent, for show ng t48&3-occurrence of the diffraction of
the light 10 fromthe light emtting elenent. Figure 19 is a perspective
view of one of the nodifications of a reflective nenber for a liquid

contai ner in accordance wth the present invention, in terns of the pattern
in which theurdgcesedpddeniinkoreontedingr, FighgRdl 76 yubeing shows t he
various nodificatiagns, in_terns of configuratjon, of the roof-shaped mrror

for a refl &6tePdtieniaviag 49 ahay chithinel1ght se2bhgaheemuibh t he
D e ] i o S S L0 LRt o @
" et rocBPil Ry aubsadnd ey b e S BT PRE | L8R Ehie, VP o7
et SEtLr 40! WMl SO0 IR 58U e FPEGgRT g 9ure 23 13
of the ink container.
Figure 18 is a graph of the amount of the
light received by the photosensitive element, for
showing the occurrence of the diffraction of the light
10 from the light emitting element.
Figure 19 is a perspective view of one of the
modifications of a reflective member for a liquid
container in accordance with the present invention, in
terms of the pattern in which the roof-shaped mirrors
15 are arranged.
Figure 20 shows the various modifications, in
terms of configuration, of the roof-shaped mirror for
a reflective member for a liquid container in
accordance with the present invention.
20 Figure 21 is a perspective view of an example
of a recording apparatus in which a liquid container
in accordance with the present invention is mountable.
Figure 22 is a perspective view of a typical
ink jet recording apparatus having a conventional ink
25 container detecting function, for showing the general
structure thereof.

Figure 23 is an external perspective view of



-30 5 10 15 the head holder, in which the ink container shown in28FUSER80&2
is mounted, and which has a recording head. Figure 24 is a perspective view
of a typical 1ink container, shown in Figure 23, in accordance with the
prior art, for showing the structure thereof. Figure 25 is a schematic
drawing for showing the reflective surface of the bottom portion of the

i nk container shown in Figure 22. Figuré926(A) is a schematic draw ng for
showi ng the structure of the bottom portion of each of the ink containers
storing color inks one for one, and Figure 26(B) is a graph show ng the

h int _ t which t i ght jtted fr the |ight itti
clonsnt 15 it G e 1 btk oBRh Pie ek ofiBit aifier SBEMRD er | cct ed by
the bott flect] f h of the ink conta h
i nFi gur e et AR B O e TR BB R B p BN P i er
th f d enbodi fagh ' t el D i bed with
Feference 10 the appetiCi df o Bok. T {oPRECESTI Uik o deorPBcan of the

e e, S PSSO cobeTgal 100 tholEcotipcetith e
simlar shrogghgtidhen s AW d¥Sshowing the structure thereof.
Figure 25 is a schematic drawing for showing
the reflective surface of the bottom portion of the
ink container shown in Figure 22.
Figure 26(A) is a schematic drawing for
lO showing the structure of the bottom portion of each of
the ink containers storing color inks one for one, and
Figure 26(B) is a graph showing the changes in the
amount by which the light emitted from the light
emitting element is received by the photosensitive
15 element after being reflected by the bottom surface

{reflective member) of each of the ink containers

shown in Figure 26(A).

DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 Hereinafter, the preferred embodiments of the
present invention will be described with reference to
the appended drawings. 1In the following description
of the present invention, the members, component,
portions, etc., which are designated with the same

25 referential symbols, are the same, identical, or
similar throughout the drawings.

Figure 1 is a drawing for describe the



Figure 1 is a drawing for describe the 28 JUNE 2006 -31 5 10 15 30 J8RE 2006
optical properties of a reflective menber for a liquid container in
accordance with the present invention. Figure 1(a) is a perspective view of
the reflective nenber, and Figure 1(b) is a sectional view of the

conbi nation of the reflective nenber and a detecting apparatus, as seen
fromthe direction "1" in Figure 1(a)73ter showing the optical relationship
thereof. Figure 1(c) is a sectional view of the conbination of the
reflective nmenber and detecting apparatus, as seen fromthe direction "2"
in Figure 1(a), for show ng the optical relationship thereof. In the case
of the enbodieiabiPEaPeTkies Rf of nee f spehive nmenbare for a gliauddi ty of
reflective nenbers 30 are disposed in parallel with a pitch of Pl. Each
reflective YA IRGHhildch 5 ?%rwhﬁ bke peFEFREJINgERSIRMror unit) 30

Is transparent (for of trans are resin, for exanple), and conprises a
plurality o Q’aﬁaf%dl sk ?vﬁ‘ﬁ'% el bYﬁan%‘F’ ﬂfl FgﬁenBFEFEFFEE to as roof
mrror, for ?nrg)venl enc(ia)Fl rra ar aI "daha" smis a prism

d
which is V- "SHSEa iHE o Sectibh, l%n HES boﬂgfivb?wr8f i ve

5 combination of the reflective member and a detecting
apparatus, as seen from the direction "1" in Figure
1{(a), for showing the optical relationship thereof.
Figure 1(c) is a sectional view of the combination of
the reflective member and detecting apparatus, as seen

10 from the direction "2" in Figure 1{(a), for showing the
optical relationship thereof.

In the case of the embodiment of an ink
container shown in Figure 1, a plurality of reflective
members 30 are disposed in parallel with a pitch of

15 P1. Each reflective member (which hereinafter may be
referred to as mirror unit) 30 is transparent {(formed
of transparent resin, for example), and comprises a
plurality of "daha" prisms {which hereinafter wiil be
referred to as roof mirror, for convenience), arranged

20 in parallel. A "daha" prism is a prism which is V-
shaped in cross section, and has a pair of reflective
surfaces positioned relative to each other at a
predetermined angle (90° in this embodiment). Mecre
specifically, the top surface of the reflective member

25 30 has a plurality of rows of roof-shaped mirrors 34
disposed in parallel, and the bottom surface of the

reflective member 30 is flat. The pitch P2 of the



surfaces positioned relative to each other at a predeterm ned anghent2006 n
this enbodinent). More specifically, the top surface of the reflective
menber 30 has a plurality of rows of roof-shaped mrrors 34 disposed in
parallel, and the bottom surface of the reflective nenber 30 is flat. The
pitch P2 of the 28 JUNE 2006 -32 roof mrror in Figure 1 is 84 pm for
exanpl e. The nmeasurenent of each roof-#&rror is 84 pmx 100 pm A detecting
apparatus conprises a point- source light 31 in the formof a photo |IC chip,
and a 5 photosensitive elenent 32. It is disposed so that it wll be bel ow

the reflective nenber 30, with the presence of a predeterm ned gap between
the bottom T FHFTAT ik FiBuret} vES nBhpl® - 3605n8%aRB e ghther ecei vi ng

surface of the photosensitive elenment 32, 10 when an ink_container in
accordance'ﬂqﬂ§qﬂﬁ?ﬁﬂ§ﬁﬁﬁneaqqnﬂﬁﬂFdﬁlTgoﬁrbﬁegﬂypﬁo§iﬁp nBB-in an ink jet

recording apparatus. Jn, Figure 1(b). the light enmtting side is discrete
fromthe light recei \ﬁ n etegi d]ex}gll—%‘%\%?\l}é ,Eu'f hgoq'%lg?ﬁeg flnge integral; in
15 reality, i nt eqr type emtti ecei yi epeni, .S LN use. In
orine pl e SPhred At AP AE G PO SR 4 e PhcTBCkn RS plA'EC: e

e oy, PRGN o0 oL Tckisdlctsb iR AL Win e 20
material of wihe hef lROldwWehe reflective member 30, with the

presence of a predetermined gap between the bottom
surface of the reflective member 30 and the light
receiving surface of the photosensitive element 32,

100 when an ink container in accordance with the present
invention is properly positioned in an ink jet
recording apparatus. In Figure 1(b), the light
emitting side is discrete from the light receiving
side. However, the two sides may be integral; in

15 reality, an integral type emitting/receiving element
is in use.

In principle, it is mandatory that the

outward surface of the reflective member 30, having a
contour like a row of roofs 34, is in contact with a

20 substance, which is substantially different in
refractive index from the material of the reflective
member 30, and which is not in liquid form.

Referring to Figures 1(b) and 1{(c), the paths

of the light 3000 from the light emitting side to the

25 receiving side (photosensitive element 32 in the form

of photo IC chip) are represented by the combinations

of solid lines and single-dot chain lines, showing the



menber 30, and which is not in liquid form Referring to FlgureszggghEQ@gs
1(c), the paths of the light 3000 fromthe light emtting side to the
recei ving side (photosensitive elenment 32 in the formof photo IC chip) are
represented by the conbinations of solid |ines and single-dot chain |ines,
showi ng the 28 JUNE 2006 -33 manner in which the Iight 3000 emtted fromthe
emtting side (point-source light 31) -@3 condensed after being reflected
by the reflective nenber 30. In particular, the single-dot chain lines in
the drawing 5 represent the light paths after the reflection of the |[ight
by the roof mrrors 34. The light emtting side is not equipped with a
condensi ng meansr docwhdsha theendd ghthed(dfbremittbed| fym 8060 i s divergent.
The |ight 3000 (divergent light) projected 10 fromthe point-source |ight
31 passes tandGghnghsider dpodartersourstd datghte hkhbare 3oondensed| ect ed twice
by the processed two surfaces, one for one, of the roof mrror 34,
positioned RELELi Peing é&éﬂe§ﬂﬁﬂ'@ﬁ Qbe[ﬁQ§ﬁﬁQ#¥ﬁ¢mﬂﬁ@M@Te3oandIBeturns

bei ng thereb 15 condensed appr Qﬁfel n the formof a belt, to an
optional poPAFLARULAE | ithkt St ev %s%%s?Q?v%r%Yéﬂ%nt 31 in

rer! Lﬁi?a"f r?éﬁ?%?‘%)égﬁvﬁégiﬁfﬁa&‘ﬁsgs *fﬂtftéﬁete“%ﬁﬁ«%%ﬁﬁr?éao W rection,
Furtner . oMmiRReAbynd’ HBE RV 1 RS AN Sfr o BT SubLmoe: the
is not equipped with a condensing means, such as a
lens. Therefore, the light 3000 is divergent.
The light 3000 (divergent light)} projected

10 from the point-source light 31 passes through the
transparent reflective member 30, is reflected twice
by the processed two surfaces, one for one, of the
roof mirror 34, positioned relative to each other at a
predetermined angle, and returns, being thereby

15 condensed approximately in the form of a belt, to an
optional point on the light receiving side
{photosensitive element 31 in the form of an array).
In other words, the returning light, or the reflected
light, is convergent in terms of one-dimensional

20 direction. Further, on the array of the
photosensitive element 32, a grid image, the pitch of
which is twice the pitch P of the reflective member,
is projected as shown in Figure 1{c).

Next, referring to Figures 2 - 6, a

25 reflective member in accordance with the present

invention employs a reflecting means which makes light

condense only in terms of one dimension. The



which is twice the pitch P of the reflective nenber, is projectegjeSE2beWN
in Figure 1(c). Next, referring to Figures 2 - 6, a 25 reflective nenber in
accordance with the present invention enploys a reflecting nmeans which
makes |ight condense only in terns of one di mension. The 28 JUNE 2006 - 34
characteristics of this reflective menber will be described in conparison
to an ordinary reflective nenber, the-3#flective surface of which is flat
and is coated with alumnumfilm 5 Figure 2 is a schematic drawi ng for
describing an ordinary reflective nenber, the reflective surface of which
is flat and is coated with alumnumfilm It shows the |ight paths of the
flux of |igharpcdenistiggymf sdikcersilegtive pembosenidl O PS to the

phot osensitive el ement. 32 by way of the reflective surface 30al of the
reflective R8SSEAPSY in Comppfiison thaayRettoagy neahkeebipei ses: the |ight
source 1; photosensitive elenment 32, the |ight receiyingésurfaee of which is

PDW x PDWTEMOETze then Fetileqide fUntaGR mbervBbCh b2 FLefedPfvéSsurface

30al of which i§ co%%fd with reflective alumnumfilm The dotted lines in
the draw ngCPESFds &Hth i Umigim * fromthe light source 1 to

phot osensgi tive el enent. y \ay, refl I,V er 30. Based on 20
§ 'ﬁigﬁ%et%]fgiacgcﬁéﬁﬁtﬁéuﬁ¥%w ﬁ%c op

geonetry, the width Lw € portion e ive alum numfilm
30al, corregpQrdid nle® dnSrdinary reflective member, the

reflective surface of which is flat and is coated with
aluminum film. It shows the light paths of the flux
of light from the light source 31 of the photosensor

100 PS to the photosensitive element 32 by way of the
reflective surface 30al of the reflective member 30.
In Figure 2, the detecting means comprises: the light
source 1; photosensitive element 32, the light
receiving surface of which is PDWy x PDWx in size; and

15 reflective member 30, the reflective surface 30al of
which is coated with reflective aluminum film. The
dotted lines in the drawing represent the light paths
from the light source 1 to photosensitive element 32
by way of the reflective member 30. Based on

20 geometry, the width Lwl of the portion of the
reflective aluminum film 30al, corresponding to the
effective flux of light, is iPDWy:Lwl = }PDWy. Thus,
if the size of the photosensitive element 32 is 400
pm, the size of the above described portiom of the

25 aluminum reflective film 30al, corresponding the
effective flux of light, is approximately 200 pm. In

other words, the amount of the light from the light



effective flux of light, is }PDW:LwW = 4PDW. Thus, if the sizesofiNER6O6
phot osensitive elenent 32 is 400 p.m the size of the above descri bed
portion of the 25 alum numreflective film 30al, corresponding the

effective flux of light, is approximately 200 pm In other words, the
anount of the light fromthe Iight 28 JUNE 2006 -35 source 31, which arrives
at the photosensitive elenment 32, is vBsy small. The relationship between
the gap (distance) between the photosensor PS and reflective nmenber 30, 5
and the amount of light received by the photosensitive elenent 32 is as
follows: anpbunt of light aC 1/(distance)2. Figure 3 is a schematic draw ng
for show ng saurce ight whaitl dperivees ahethef bbotpsensisbee 8demkot 10 a
l'iquid contai ner in accordance with the present invention, with the V-shaped
reflective Si#f dcesve iRl sometines may be referred to as roof mrror),
and the photosensitive elenent, 32. The two surfaces of each of the V-shaped
15 grooves in Figure 2% reelatkionyhip betyeenyhheysaguidistaneen ectivity to

t he above described alum.num reflective film, _Thus, the angle (Ra) between
the two refl%HISe @tﬁf%‘é@%‘?nﬁ% E s?ﬁﬁeﬁeﬁ}Sﬁ\yéVFsmg@gegogoappr oxi mat el y

05 et o8° b e oL  PELAF P BEEPA GOPLR JEbEuSehIRegRie, oo the
element 32 is as follows:
amount of light o< 1/(distance)2.
Figure 3 is a schematic drawing for showing

the light paths between the reflective member 30, for

100 a liquid container in accordance with the present
invention, with the V-shaped reflective surfaces
(which sometimes may be referred to as roof mirror),
and the photosensitive element 32.

The two surfaces of each of the V-shaped

15 grooves in Figure 3 are assumed to be virtually equal
in reflectivity to the above described aluminum
reflective film. Thus, the angle (Ra) between the two
reflective surfaces of the V-shaped groove is set to
approximately 95 degrees so that the light paths

20 become approximately the same as the preceding setup.
More specifically, referring to Figure 3(B), as seen
from the direction perpendicular to the V-shaped
grooves, the light paths in this setup are similar to
the light paths in the preceding setup shown in Figure

25 2(B); there are virtually no differences between them.
However, the light paths in this setup as seen from

the direction parallel to the V-shaped grooves, as



fromthe direction perpendicular to the V-shaped grooves, the | pghtNpabes
inthis setup are simlar to the light paths in the preceding setup shown
in Figure 25 2(B); there are virtually no differences between them
However, the light paths in this setup as seen from the direction parall el
to the V-shaped grooves, as 28 JUNE 2006 -36 shown in Figure 3(A), are
different fromthose in the preceding-86tup shown in Figure 2(A); LW2 in
this setup is wider than LwW in the preceding setup. In other words, the
reflective menber 30 with a plurality 5 of the roof mrrors | eads a | arger
amount of the light fromthe light emtting element to the photosensitive
el ement 32 othawik Photbeerso? (AL, FRerdiffegzepds faom dhosenda ddiewen the

| ight source (@ﬁand phot osensitive el enent 32. Therefaore, 10 the |ight
fromthe |i JHECESH 1S n@eE‘F%n%h?W%PBaﬁlSErSu?&éd t &%2 i d&is ecei vi ng poi nt

Y gnt gui 11235%&2‘% H‘é‘sb&%ﬁq%iéﬁé? et ofanthe ggecsﬁengaﬁg&%%é (a1 ocat ion
bosi tion 1Ok %FBro FRenth) beTLPSRLRE BhRERr SockBthy & 5 ke Source
gghersria?lcg I:Iravm ng of Inﬁgg&r’%? ?Lgxrirenggw %gqu?)?gftr?eﬁﬂ h&r gl : tsyaof
V- shaped gr&QM@Str(é/Wféh§0éFﬁit€Pﬁg”@¥eH§nEeE8rEﬁ@ bRo®®sensitive
element 32 of the photosensor PS.
There is a certain distance between the light
source 31 and photosensitive element 32. Therefore,
10 the light from the light emitting element 31 can be
guided to a target receiving point by adjusting the
above described angle Ra. In reality, not only is the
light guided to the photosensitive element 32, but
also to the location (flux of light represented by
15 dotted lines in Figure 3(A)) symmetrical in position
to the photosensitive element 32 with respect to the
light source 31, since the angle Ra is set to
approximately 95 degrees.
Figure 4 is a schematic drawing of the
20 reflective member 30 comprising a plurality of V-
shaped grooves {which sometimes may be referred to as
roof mirror unit). This drawing shows the approximate
light paths through which the light from the light
emitting element 31 of the photosensor PS is guided to
25 the array of the photosensitive elements 32 by the

reflective member 30. The effects of this setup will

not be described here, because they are the same as



roof mrror unit). This drawi ng shows the approximate |ight patpsJURNEQo@h
which the light fromthe light emtting elenment 31 of the photosensor PS is
guided to 25 the array of the photosensitive elenents 32 by the reflective
menber 30. The effects of this setup will not be described here, because
they are the sane as 28 JUNE 2006 -37 those of the setup shown in Figure 3.
This reflective nenber 30 al so gui des-37targer ratio of the light from the
light emtting elenent 31 to the photosensitive elenments 32 than the
reflective nenber 30, shown in 5 Figure 2, having the flat al um num
reflective film Figure 5 is a schematic drawing for describing one of the
effects of dhage &f itke msHeRr Shewnahni Rkeusat dr nelhils zefdegddde with the
present invention different fromthe above described one. 10 This effect

rel ates to MfEYSTopEH 0 AULIRS Aplal@Fst 5ALEY BEt hBEn1EABtPAGCBSensor PS
opd Tl ot NG I il L Fenbl SO E oot SheBa T o
S(B) T epr et M Rt oo, Pe PREET G MERbe P "ShamhanH posi ¢ Lons.
L0, L 350 8 LSS ETER, UMkl ELPYCE Tl AT o 1 o
1/ (di st ance) 2. Therefp;rgq,ré fs the agasg)cgggg)gi&ndﬁ“gyﬁg for
describing one of the effects of a reflective member
for an ink container in accordance with the present
invention different from the above described one.
10 This effect relates to the properties of the gap
(distance) between the photosensor PS and reflective
member 30. Figure 5(A) represents a setup in which
the photosensor PS and/or reflective member 30 have
been moved away from the standard positions in order
15 to increase their distance, whereas Figure 5(B)
represents the setup in which they are at their
standard positions.
In the case of the reflective member shown in
Figure 2, the amount of light detected by the
20 photosensitive element is practically proportional to
1/(distance)2. Therefore, if the gap 30002 in Figure
5(A), equivalent to the distance between the
reflective member and photosensor PS shown in Figure
2, is twice, for example, the gap 3002 in Figure 5(B),
25 the total length of the light path, that is, the sum
of the distance of the light path from the light

emitting element to the reflective member, and the



5(A), equivalent to the distance between the reflective nenber 280UNE 2006
phot osensor PS shown in Figure 2, is twice, for exanple, the gap 3002 in
Figure 5(B), 25 the total length of the light path, that is, the sum of the
di stance of the light path fromthe light emtting elenent to the
reflective nenber, and the 28 JUNE 2006 -38 distance of the |light path from
the reflective nenber to the photosens88t+ve nenber, in Figure 5(A), is also
twice that in Figure 5(B). Therefore, the anount of the |ight detected by

t he photosensitive elenent 32 in 5 Figure 5(A) is approximately 25% in
practi cal terns of the anount of the |ight detected by the hot osensi tive
el enent in Migikancy Bt HepelbEhtpathefraBetBe Eefdpréiveyme er of an

i nk contalner i accordance with the present 10 invention, the amount of

the Iight dét®ch HJ}PEQFee%b%%%rf%‘F‘P GE el BnBHERrg25 (At dSnR1SO t he

di rect |lel t Ih 3(A t depend th
qap’ (a SPanF’tS{ e, g | I ChEES SURl {1 B EF Btipes tBEAPGHATSE) . On the
o oent T 1 1‘31?% qaRel o4 oy o P ERERS: P et FARRERE SR gl o3
may be 5@‘jﬁ‘g rféCH§$58§hm&{91§té@ﬁ?hibthEB%Ec&@r@érm@ reflective

menber of an CO tal ner accordance w resent invention 20 is

al so superi ¢ Itrhet At B 6ﬂ“etl‘?éff’féhﬁ)fdéb@cm@@éngﬁsthén this gap upon the
anount of the |ight detected by

photosensitive element in Figure 5(B).
However, in the case of a reflective member
of an ink container in accordance with the present
10 invention, the amount of the light detected by the
photosensitive elements 32, in terms of the direction
parallel to the plane of Figure 3(A), is not dependent
on the gap (distance), as will be understood from
Figures 5(A) and 5(B). On the other hand, the amount
15 of the light detected by the photosensitive element,
in terms of the direction parallel to the plane of
Figure 3(B), may be said to be proportional to
l1/distance. 1In other words, a reflective member of an
ink container in accordance with the present invention
20 is also superior in terms of the effect of the changes
in this gap upon the amount of the light detected by
the photosensitive element.
Figure 6 is a schematic drawing for
describing another effect of a reflective member of an
25 ink container in accordance with the present
invention. As shown by this drawing, this reflective

member is also superior in that even if the angle (89)



t he photosensitive elenent. Figure 6 is a schematic drawi ng for 28888NE20060
anot her effect of a reflective nmenber of an 25 ink container in accordance
with the present invention. As shown by this drawing, this reflective

menber is also superior in that even if the angle (8) 28 JUNE 2006 -39 5 10
15 20 25 of the reflective nenber 30 relative to the photosensor PS
changes, the manner in which the light-3%8romthe |ight source is guided to
t he photosensitive portion 32 by the reflective nmenber 30 renains
virtually the same; the changes in the angle (0) of the reflective nenber
30 relative to the photosensor PS have virtually no effect upon the anount
of the |igf rdeingddestive pempesedlirelatpvet tonthe. As described above,

the enploynent of the reflective nmenber 30 having ﬁ,sin | e or Blurality of
V- shaped gr & SRS HeiY FheRges . i the MYRRGF ot N WRicRetABsoLERE anount by

bhot osensi t{11O" U 1ot FUTHE bhot bELFRCF pen¢ rahStAEeREL £ 48ei ve
menber, (ShOWRI il Y B2 RO LFILEEH ¥ kL RS0 O el 15 flat. I
9 wvirtually the same; the changes in the angle (8) of
the reflective member 30 relative to the photosensor
PS have virtually no effect upon the amount of the
light received by the photosensitive portion 32.
As described above, the employment of the
10 reflective member 30 having a single or plurality of
V-shaped grooves has merit in that it is greater in
the absolute amount by which the light from the light
emitting element 31 is guided to the photosensitive
portion 32 of the photosensor PS than the reflective
15 member, shown in Figure 2, the reflective surface of
which is flat. In other words, in the case of this
reflective member 30, the reflective surface of which
has a single or plurality of V-shaped grooves, even if
the distance (gap) between the reflective member and
20 photosensor varies, there is hardly any change in the
amount by which the light from the light emitting
element is detected by the photosensitive element.
Also in the case of this reflective member 30, the
amount by which the light from the light emitting
25 element is detected by the photosensitive element is

insensitive to the changes in the angle {(08) between

the photosensor and reflective member: even if the



reflective menber 30, the reflective surface of which has a sings$ #UNE 2006
plurality of V-shaped grooves, even if the distance (gap) between the
reflective nenber and photosensor varies, there is hardly any change in the
anount by which the light fromthe light emtting elenent is detected by

t he photosensitive elenent. Also in the case of this reflective nmenber 30,
the anmount by which the light fromthed4Dight emtting elenent is detected
by the photosensitive elenent is insensitive to the changes in the angle
(0) between the photosensor and reflective nmenber; even if the 28 JUNE 2006
-40 angle (0) changes, the anmobunt of the Ii%ht detected by the |ight

recei vi ng pcgh (Huekangesy thetpmoungxel theedighy deteicd@de by, t he
manner in mﬂic &5? light fromthe |ight source 31 is twy- dinmensionally
condensed bytRéhel Y&t LEGSEY HRELRPT AP TBdUBBSCVEEEdititdGre 7(A) is a
schemati c secti onal viem&of Q}he abov dﬁscribeq rgblective menber, at a
plane perpendi cul ar Yot hef SLShEPRE g?o vBEres &y &48ScPABPRG 1® t he above

of the rer| sutib iR rbARR ot fn 2tub Buehf SRERE P RRER Bt R, & o
Cylindri@aldﬁ?ﬁﬁgioﬁ{iﬁ Egéﬁé%§¥€@|b9ftﬁ@iFQfE@E%Evepth%E%t%iQH VTShaPEd
grooves, as shown in Fidure I'S obtal ned. e present invention is
characteri zgft ddsdd@led part of the V-shaped groove on the |ateral
Figure 7(A) is a schematic sectional view of
the above described reflective member, at a plane
perpendicular to the V-shaped grooves, for describing
10 the above described reflective properties of the
reflective member. As this section of the reflective
member is rotated about a rotational axis Ro, a
cylindrical member, the lateral wall of which has a
plurality of V-shaped grooves, as shown in Figure 7(B)
15 is obtained. The present invention is characterized
in that a part of the V-shaped groove on the lateral
surface of such a cylindrical member is used as a
reflective target; the present invention is
characterized by the "second reflective function" of
20 the reflective member. More specifically, the
reflective member comprises a plurality of roof
mirrors or roof prisms, the reflective surfaces of
which are curved in terms of the lengthwise direction
of the grooves, and a part of which serves as the
25 reflective identification target OE. In the case of
the reflective member in Figure 7, the reflective

element OE is comparable to a combination of the



surface of such a cylindrical nmenber is used as a reflective tapgeiNEbb&s
present invention is characterized by the "second reflective function" of
20 the reflective nenber. Mdre specifically, the reflective nenber
conprises a plurality of roof mrrors or roof prisns, the reflective
surfaces of which are curved in terns of the | engthw se direction of the
grooves, and a part of which serves as-4he 25 reflective identification
target CE. In the case of the reflective nenber in Figure 7, the reflective
el enment OE is conparable to a conbination of the 28 JUNE 2006 -41 | ateral
surfaces of two identical truncated cones. Figure 7(C) is a schematic
sectional vil@feral Suitaces of dwel ident healr bevesated ganegampl e of a
reflective _menber nade up of a plurality of the above described 5

reflective ER&MER T ﬁi’) 1$ sap(fs‘éttﬁql%t]pfar%‘l" ’é’ron%élﬁbewal fgnddprilanehe

di t f.Y 7(D h t f th
i Loct i ve RBFBACH {0 i EVARICS Rt B 8P Y Gof o8 FELRAAVA(D) . the

10 referent ln%Ln %Ilgl;ha?% | s t ereOtP%4£Pléhn@t{l¥eaéé’gvgfd%%g?ﬁgb ve d_escri bed

V- shaped grooves, S a poi nt otation

TR ek e O AR IR, | 1o
by di vergeng ilgn@ft fnr Yhe? d i@ttt SYTSe i sPOsedadd FDESro07 by 18
a schematic perspective view of the reflective member
in Figure 7(C).
Referring to Figures 7(C) and 7(D), the
10 referential sign Ro is the rotation symmetry axis of
the above described V-shaped grooves, and a
referential sign CC is a point on the rotation
symmetry axis. A point FP is the point, to which the
reflected light from the reflective member condenses
15 when the reflective member is illuminated by divergent
light from a light source disposed at this point. In
other words, if the roof mirrors of a reflective
member, which arranged on a flat surface, as shown in
Figures 1 - 6, are arranged on a cylindrical surface
20 as shown in Figure 7, or a spherical surface
(unshown), the reflected light from the reflective
member condenses two-dimensionally.
Next, referring to Figures 8 - 12, various
manners in which the reflective members having the
25 above described optical properties are placed on a
liquid container will be described.

Referring to Figure 8, herein, the reflective



other words, if the roof mirrors of a reflective nenber, which 28J@NEBeON
a flat surface, as shown in Figures 1 - 6, are arranged on a cylindrical
surface 20 as shown in Figure 7, or a spherical surface (unshown), the
reflected light fromthe reflective nenber condenses two-di nensionally.
Next, referring to Figures 8 - 12, various nmanners in which the reflective
menbers having the 25 above described-éptical properties are placed on a

liquid container will be described. Referring to Figure 8, herein, the
reflective 28 JUNE 2006 -42 nenber 30 in accordance with the present
invention having the roof mrrors will be described wwth reference to an

i nk cont ai n&emdeT HLin argerdange whhbrtBengregantnknysasivant menber
i ce: a1 oy o thet Taeiitr T s Y LT S SABFPRADRS BRAP of Ink 44: 8
; q r 1 i S gbgd WodP of ink 44; a
passage 41 SIMSSITS Lheud or B3R RERL s RFLaShe BehsaRai 11 4y 1o
cosorbent TR SIS A YU JORRE B, ot By L
S i T e i R S L
r oof ”irror]ﬁ%@;b%'%%ﬁﬁfd”s@ﬂbhgéiéﬂﬁﬁbépnﬁgiﬂffectly storing a
body of ink 44; a passage 44 connecting the ink
absorbent member chamber 42 and liquid storage chamber
45; and an ink outlet 46, which is attached to the ink
10 absorbent member chamber 42, and through which the ink
within the liquid container 7 is supplied to an ink
jet recording head {(unshown) which records an image by
ejecting the ink as recording liquid. However, the
reflective mémber 30 in accordance with the present
15 invention having a roof mirror can be used for any
liquid container.
Moreover, the reflective member 30 will be
described with reference to only the structural
arrangement in which the reflective member 30 is
20 disposed on the bottom surface of a liquid container.
However, it may be disposed on any surface of a liquid
container, except for the surface which faces the next
liquid container (ink container), affording more
latitude in the positioning, for example, of the light
25 receiving apparatus on the main assembly side of an

ink jet recording apparatus (Figure 21).

The reflective member 30 is disposed in a



Moreover, the reflective nmenber 30 will be described wth referegngenteoenl y
the structural arrangenent in which the reflective nenber 30 is 20 di sposed
on the bottomsurface of a liquid container. However, it nay be di sposed on
any surface of a liquid container, except for the surface which faces the
next liquid container (ink container), affording nore latitude in the
positioning, for exanple, of the |ight-435 receiving apparatus on the main
assenbly side of an ink jet recording apparatus (Figure 21). The reflective
menber 30 is disposed in a 28 JUNE 2006 -43 recess in the wall 7a of the ink
container 7 so that, the roo{}nirrors 34 nakingﬁup t he top surface of the

reflective nefifets 300 r i¥alinraont athewipk SORSALNGE d é?ﬁﬂbe (air in

this case) 1§Pstant#all¥ éifer inr t|V|t fron1t ranspar ent
resin as the et 6P ¥h r@? éBElQB Pp3§u fage oft Iﬁﬁﬁlve nenber
30 is dispos r t a ntainer 7, with

t he presence‘eeol?iéz;c{g@%c[g&ﬁ@éf)e %gﬁm?ﬁﬁ r(ljéf C% rrors ql%& e bottom of 10
the recess. £fd G40V EaiBODPA1 FO1hS L7PIPRLLENC sulidllin i quid
cont ai ners (| ntalner§ ong as ref ectlve me | or med of

t ranspar gnt dfteﬁéfbn@”ﬁx'ﬁe’éiéé"éwi@ﬁ' §Poﬁ1h@hel ttrsﬂ@.plae-eﬂ'tsm% so that
its reflective surface remains in contact wwth a 15 substance different in
reflectivityad e thete F P41 e€6+ VEnEEREL L ec UV BIMEMBBTPB0OE N heeSi N as the
reflective member 30 is disposed in the recess of the
wall 7a of the ink container 7, with the presence of a
space 47 between the roof mirrors and the bottom of
10 the recess. This reflective member 30 is compatible
with various liquid containers {(ink container), as
long as a reflective member is formed of transparent
resin, and is structured so that it can be disposed so
that its reflective surface remains in contact with a
15 substance different in reflectivity frbm the
reflective member. Using transparent resin as the
material for the reflective member 30 makes it
possible to form the reflective member 30 with the use
of injecticn molding or the like, which simpiifies the
20 reflective member manufacture.
The ink container 7 is removably mountable,
alone or in plurality, on the carriage of an ink jet
recording apparatus, which shuttles in the direction
perpendicular to the direction in which recording
25 sheet is conveyed. When a plurality of ink containers
7 are mounted on the carriage, they are disposed side

by side in parallel so that the lengthwise direction



material for the reflective menber 30 makes it possible to forneg MENE 2006
reflective nmenber 30 with the use of injection nolding or the |ike, which
sinplifies the 20 reflective nmenber nmanufacture. The ink container 7 is
removably nmountable, alone or in plurality, on the carriage of an ink jet
recordi ng apparatus, which shuttles in the direction perpendicular to the
direction in which recording 25 sheet r44eonveyed. When a plurality of ink
containers 7 are nounted on the carriage, they are disposed side by side
in parallel so that the | engthwi se direction 28 JUNE 2006 -44 of the ink
contai ners becones parallel to the shuttling direction of the carriage.
Ref erring t @i g elnk cgontabnans abeapmegoraradfedi toothgorti ons of the
reflective menber 30 are 5 separated by a portion 35 through which the Iight
from bel ow G REAiephken uphathe” ¢AFE1A&Rti on 35 may be in the form

of awall with a flat tgg, highgr han thz ridgﬁs of. the reflective surface
of each roof mirror Hor¢TGHE 50 SHOGRATENLEFYur 0 I 2 e W9 in 10 the
formof a recess flat across.the b tE m _T onfiquration. of this portion
35 may be ntﬁHQieﬂfrEﬁfxﬁ%ﬁﬁkf?% ?ﬁe g?oﬁﬁgi?SﬁlﬁgtﬁS&%gﬁdgph@rFéquired

d f sl f . j 3Q Wil |

sohermt | Sal 15 Wi i Than Pt S 28 thPEREUEIRER kne S flb 89 bort i ons

3fi|as showd 1bf T AU £1 1 - £ &1 94EE dPIRYa. €1 8nisf BbriilR! bE mali on, and

be in the form of a wall with a flat top, higher than
the ridges of the reflective surface of each roof
mirror portion, as shown in Figure 1(a), or may be in

100 the form of a recess flat across the bottom. The
configuration of this portion 35 may be modified
according to the production method and the required
degree of precision. Hereafter, the reflective member
30 will be schematically drawn without the presence of

15 the above described portions 35, as shown in Figure
9(b), Figure 10(b), etc., for simplification, and will
be described accordingly. Whether a reflective member
in accordance with the present invention is structured
as shown in Figure 1 or Figures 9(b), 10(b), etc., its

20 optical properties remain the same. The following
Embodiments 1 - 6 relate to the structure of the
reflective member for identifying a liquid container
in terms of the color of the liquid therein, and
Embodiment 8 relates to the structure of the

25 reflective member for detecting whether or not a
liquid container is in the proper position (improper

position) in the liquid container mounting portion of



be described accordingly. Wiether a reflective nenber in accor dsSeNRRGE06
the present invention is structured as shown in Figure 1 or Figures 9(b), -
10(b), etc., its 20 optical properties remain the same. The foll ow ng
Enbodinments 1 - 6 relate to the structure of the reflective nenber for
identifying a liquid container in terns of the color of the liquid therein,
and Enbodinment 8 relates to the structébe of the 25 reflective nmenber for
detecting whether or not a liquid container is in the proper position

(i nproper position) in the liquid container nmounting portion of 28 JUNE
2006 -45 a liquid ejecting, apparatus, (Enmbodinment 1) Figure 9 is a
schemati c dlawitf reJQRiﬁﬁénﬁ?Eﬁf%Eu$irst embodi nent of a reflective

menber 5 i cor.dance with the present invention. Figure 9(a) is an
enl ar ged vigﬁﬁhoiﬁﬂ?q d¥gn1rror portion of the reflective nmenber on the

bottom surface of anf;gﬁl Cq¥tfgngr?gﬁ$?€%9§;§52&9%§:gﬁa per spective view of

the roof mrror portil of The® rdrTed r. fe 10 9(c) is a graph

showing the fisthl iitld Ahdle L AMOA1n@h e OF bl BOEIERESLUCH RSN |1 oht

recei ving si when I qui I ner firs i ment of a

reflectiye MgMiRiooddhnitl qmmem@oé]ré@éﬁprisnaéﬁuaﬁsi trepadeagghown in
Figure 9(b). It should be 15 noted here that Figure 9 is a perspective view,
as seen fram dirnganaldgedbovar of the sbdle RirkHe portion of the
reflective member on the bottom surface of an ink
container and Figure 9(b) is a perspective view of the
roof mirror portion of the reflective member. Figure
10 9(c) is a graph showing the distribution of the amount
of the light received by the light receiving side when
a liquid container has the first embodiment of a
reflective member, in which the roof mirrors are
positioned as shown in Figure 9(b). It should be
15 noted here that Figure 9 is a perspective view, as
seen from diagonally above, of the side of the
reflective member, which faces inward of a liquid
container as the reflective member is attached to the
liquid container. Hereinatter, this embodiment of the
20 present invention will be described in detail.
Referring to Figure 9{(a), the reflective
member 30 has first and second roof mirror units
(reflective members) 30A and 30B, and is on the bottom
wall of the ink container 7, with the lengthwise
25 direction of its roof mirrors being parallel to the

moving direction A (direction in which carriage is

moved) of the ink container 7. The first roof mirror



reflective menber, which faces inward of a liquid container as 280®NE 2006
reflective nmenber is attached to the |liquid container. Hereinafter, this
enbodi ment of the 20 present invention will be described in detail.
Referring to Figure 9(a), the reflective nenber 30 has first and second
roof mrror units (reflective nmenbers) 30A and 30B, and is on the bottom
wall of the ink container 7, with the té6gthw se 25 direction of its roof
mrrors being parallel to the noving direction A (direction in which
carriage is noved) of the ink container 7. The first roof mrror 28 JUNE
2006 -46 unit 30A has eight roof mrrors 34A, and the second roof mrror
unit 30B hadi¥idur3Gpdiasneight nogl mherorsof4hiraBe 8hA g86oPdof mirror 34B
are the sane in ternms of the depth (dinmension in ternms of noving 5
direction AFOnPLTHO Lt RYBRAS t {RUTF eFPREL RYETOESr P4Bes. TRE the ink

container 7 having the refl| ective nper 30 he ro mrrors of which are
in the abové® e§%ﬁqﬂﬁjégAzﬂﬁéwﬁﬁﬁ{m%%rﬁ%9e§4§nafﬁe?BFr§€PF0H“A by 10 the
carriage, the distrjbytion of, the. anbunt of the |ight received by the

ot bagesi 1 eats ot Ak | (LIRS On Ot LEEEms' 87 o958k e bui dent
f th di i Qut j h i 2iyed by th
Dot 0sengi § I SStirbh £ Pind En 20U cibch TEWh: PR LEREELLCC | BV the

begi nni ng ofg g Jmyvenment of the carriage, two peaks (1) and (2) occur as
the ink

As the ink container 7 having the reflective
member 30, the roof mirrors of which are in the above
described arrangement, is moved in the direction A by

10 the carriage, the distribution of the amount of the
light received by the photosensitive element becomes
as shown in Figure 9(c). As will be evident from the
distribution curve of the amount of the light received
by the photosensitive element, relative to the elapse

15 of time since the beginning of the movement of the
carriage, two peaks (1) and (2) occur as the ink
container 7 is moved in the direction A. These peaks
(1) and (2), which are different by a difference (3),
occur because of the difference in the number of the

20 roof mirrors between the first and second roof mirror
units 30A and 30B, in which the roof mirrors are
disposed in parallel so that their lengthwise
direction is parallel to the carriage movement
direction A. Referring to Figure 9(c), the lengths

25 (4) and (5) of time are the same.

In the case of this embodiment, the

information regarding each ink container 7 can be



container 7 is noved in the direction A These peaks (1) and (2)g UMK fiocar e
different by a difference (3), occur because of the difference in the
nunber of the 20 roof mrrors between the first and second roof mrror

units 30A and 30B, in which the roof mrrors are disposed in parallel so
that their lengthwise direction is parallel to the carriage novenent
direction A. Referring to Figure 9(c), -#lie l engths 25 (4) and (5) of tine
are the sane. In the case of this enbodinent, the information regarding
each ink container 7 can be 28 JUNE 2006 -47 obtained by detecting the

val ues of the peaks (1) and (2) of the distribution curve of the amounts of
the |ight revedimed yytdetéctingahtiesvwadndsr off thier peaksur(ilt)s a3GA and 30B,
respectively, and also, the 5 difference (3) between the values of the two
peaks (1) &) (@f .the dbstrhbuliieer tHrHat Pénthropgounds gifurtdle ty of ink
containers arranged in parallel on the carriage, the reflective nenber on
each ink coht&therecelivedebui ther Earstr 8ndt fECPRA| gOOfvBITTAfenbers on the

ot her ink containe in.t of the _value of .the peak of the distribution
curve of thé"tﬁh%u% Ao?“@h§6$?gﬁ?SPEEEFVghybyaPHea§ﬁ8bo§@ﬁsitive el ement,

i 1 or ont' arid r el T3 SRENERDNbhe: HRIHESPELLRE (oo RERET RS Xk he- peak
or peaks of Jhge diSIriputiop EHEVE: SOPYhPHation among the

plurality of ink containers arranged in parallel on

the carriage, the reflective member on each ink

container is made different from the reflective

10 members on the other ink containers, in terms of the
value of the peak of the distribution curve of the
amount of the light received by the photosensitive
element, different among the peaks, so that the
plurality of ink containers can be differentiated.

15 The peak mentioned in the present invention is the
peak or peaks of the distribution curve showing
relationship between the amount of the light received
by the photosensitive element and the elapse of time
(X axis) from the beginning of the carriage movement.

20  (Embodiment 2)

This embodiment is a modification of the
first embodiment; it is different from the first
embodiment in that the first mirror unit is different
in the roof mirror depth from the second mirror unit.

25 Next, this embodiment will be described in detail.

Figure 10 is a drawing for describing the

second embodiment of a reflective member in accordance



rel ati onship between the anmount of the light received by the phososepgoas ve
el emrent and the el apse of tine (X axis) fromthe beginning of the carriage
novenent. 20 (Enbodi nent 2) This enbodinent is a nodification of the first
enbodinent; it is different fromthe first enbodinent in that the first
mrror unit is different in the roof mrror depth fromthe second mrror
unit. 25 Next, this enbodinment will be-déscribed in detail. Figure 10 is a
drawi ng for describing the second enbodi nent of a reflective nmenber in
accordance 28 JUNE 2006 -48 with the present invention. Figure 10(a) is an
enl arged view of the roof mrror portion of the reflective nenber on the
bott om sur f 2¢bthf thg PRRSeBéniavABtiognd Figire 1H((R) ii$ &perspective view
of 5 the roof mrror portion of the reflective nenber. Figure 10(c) is a
graph showi ngRtRESEH sYLEBUPL ohEf TOPKe MAFE@AT PO g 1afgHe ecei ved by the
i ght receivi sjde when a |liquid contai ner has the second., enbodi nent of
a refIectiverﬁgﬂ%%¥}v?h@eWBﬁr ngFs Oft to8 wrdRres & H&R ditdhed as shown in
Figure 10(hb), eferrin o.Fi gure )., the reflective nmenber. 30 has

[l Pot Cand stORELEEF - ApRoFTRAFES 100D st PeTRsieSf J0RARE 208, and i s

gprgge bQ§t°Pﬁe“f+$ °£1PP§riB§ﬁ%98hah?e&#EzE@fﬂ%&?ﬂvé“%@hﬂ@#fors 15 being
ged in parallel so that eir lengthw se irection1s parallel to the
moving direcki o Ph(EPeis a graph showing the distribution of
the amount of the light received by the light
receiving side when a liquid container has the second
embodiment of a reflective member, the roof mirrors of
10 which are positioned as shown in Figure 10(b).
Referring to Figure 10(a), the reflective
member 30 has first and second roof mirror units
(reflective members) 30A and 30B, and is on the bottom
wall of the ink container 7, with all roof mirrors
15 being arranged in parallel so that their lengthwise
direction is parallel to the moving direction A of the
ink container 7. In terms of the number, and the
angie between at least the two reflective surfaces of
each roof mirror, the first and second roof mirror
20 unit 30A and 30B are identical. In terms of the roof
mirror depth (dimension in terms of moving direction
A), they are different.
As the ink container 7 having the reflective
member 30, the roof mirrors of which are in the above
25 described configuration and arrangement, is moved in

the direction A by the carriage, the distribution of

the amount of the light received by the photosensitive



ink container 7. In terns of the nunber, and the angle between mJyUNERZ006t he
two reflective surfaces of each roof mrror, the first and second roof
mrror 20 unit 30A and 30B are identical. In terns of the roof mrror depth
(dimension in ternms of noving direction A), they are different. As the ink
container 7 having the reflective nenber 30, the roof mrrors of which are
in the above 25 described configuratio#3and arrangenent, is noved in the
direction A by the carriage, the distribution of the anmount of the |ight
recei ved by the photosensitive 28 JUNE 2006 -49 el enent becones as shown in
Figure 10(c). In the case of this enbodinent, the information regarding
each i nk coflgment begaomes g thown (B)FEGWre4306€)the tinme the reflective
light 5 is received are determ ned bg the depths of the roof mrror units
30A and 30B on the both dH&FFSfeeLbrthhe enhRdEBanhi néhe Thus, the

i nf ti . di h _ink tai . i zed by detecti th
ur at f ons. ( P TBTECAPT G b he GRaRe 085 o &RE (). or the

difer ence. fetyacn I he; dural i onp (8),, andy (4), A Lot Lhe, ! SGLigl nation

anong the glura Ity o ai nhers arranged 'n paral (
o S0eS, LR RS AR g e OB SR o oot
depth of a [AQH-oF Wifres VA hala thes Ry ahé to PEoh "Kur face of the
ink container. Thus, the information regarding each
ink container can be recognized by detecting the
durations (3) and (4) corresponding to the peaks (1)
10 and (2), or the difference between the durations (3)
and (4). As for the discrimination among the
plurality of ink containers arranged in parallel on
the carriage, the reflective member on each ink
container is made different from the reflective
15 members on the other ink containers, in terms of the
depth of a roof mirror, so that the plurality of ink
containers can be differentiated based on the duration
of time the reflected light from each roof mirror unit
is received, difference between the durations of time
20 corresponding to two roof mirror units on the
reflective member, difference, in terms of the
duration of time the reflected light is received,
among the plurality of ink containers. This method,
described above, for identifying an ink container
25 based on the duration of time the reflective light is

received has merit in that the duration of time the

reflected light is received is not likely to change



containers can be differentiated based on the duration of tinme 2hBNE 2006
reflected light fromeach roof mrror unit 1is received, difference between
the durations of tine 20 corresponding to two roof mirror units on the
reflective nenber, difference, in terns of the duration of tinme the
reflected light is received, anong the plurality of ink containers. This
met hod, described above, for identifyird§-an i nk container 25 based on the
duration of tine the reflective light is received has nerit in that the
duration of time the reflected light is received is not |likely to change 28
JUNE 2006 -50 even if the anmount of the reflected |ight is reduced by the
mst, which %R bf obhenapeenti af theamefircted: 11 d& mefucpd 5 This
enbodi nent i.s %ngther diflcgtion of %Ee first _enbodinent; it is different
fromthe fi Rt RGUBH hentDiGl fSt 2¢ REOPLFL: PREPAIATLAC 30 MM ferent in

the nunber of roof mrrors fromthe second mrror unit. Next, this
enbodi nent vd?ﬁ'be described in 10 detail. Figure 11 is a schematic draw ng

for describij irg, enbodi nent of a reflective nenber 1in accordance
with the prgg%ﬁy&?ﬁgéﬁtigh. Figure 11(a) is an enlarged view of the roof

M rror pertion 15 of st Ehb6aLhUR: TPEDRRoPReLNRORRBLIY BRe Of an ik

container, and Figure 11 a perspective
the first embodiment; it is different from the first

embodiment in that the first mirror unit is different
in the number of roof mirrors from the second mirror
unit. Next, this embodiment will be described in

10 detail.

Figure 11 is a schematic drawing for
describing the third embodiment of a reflective member
in accordance with the present invention. Figure
11(a) is an enlarged view of the roof mirror portion

15 of the reflective member on the bottom surface of an
ink container, and Figure 11(b) is a perspective view
of the roof mirror portion of the reflective member.
Figure 11(c) is a graph showing the distribution of
the amount of the light received by the light

20 receiving side when a liquid container has the third
embodiment of a reflective member, in which the roof
mirrors are positioned as shown in Figure 11(b).

Referring to Figure 11, the reflective member
30 has first, second, and third roof mirror units 30A,

25 30B, and 30C, and is on the bottom wall of the ink
container 7, being disposed so that all roof mirrors

are parallel to the moving direction A of the ink



of the roof mirror portion of the reflective nmenber. Figure 11(e3JUNE2006
graph showi ng the distribution of the anount of the |light received by the

| ight 20 receiving side when a |iquid container has the third enbodinent of
a reflective nenber, in which the roof mrrors are positioned as shown in
Figure 11(b). Referring to Figure 11, the reflective nenber 30 has first,
second, and third roof mrror units 30A51-25 30B, and 30C, and is on the
bottomwall of the ink container 7, being disposed so that all roof mrrors
are parallel to the nmoving direction A of the ink 28 JUNE 2006 -51 contai ner
7. In terns of the nunber of the roof mrrors, roof mrror depth (dinension
in terms of carainge frovehenteunseefi bhe; nambeangWetbetweeﬁ at least the
two reflective surfaces of a roof mrror, 5 the first, second, and third
roof mirror MfitArs0AL 0 BOB r B9y %Et‘ar ¢dimgnsine. iROkev®s, ofhe pitch B
between the first and second mror ﬂﬁs 30A and _30B is different fromthe
pitch C bet%égﬁﬁﬁﬁ?sﬂRXﬁmP%hddlf%?Fﬁo rr8pduAnglgoBeiigesoet 10 As the ink

contai ner 7 havi.n roof mirror units of which

th f
are in the ]535Véq35§?P%géﬂggi?%ﬁbgﬂeﬁ?rE?geﬁDQEdalﬁOPﬁemJFF85P|on A by the
carriageg tqﬁldl ]thuu%%g%éiotggaaggyn& 9£of ?55 gh bn g%ebpﬁ by the

photosen3|t|ve el erent nes as's e 't he case of
this e”bOd'@%ﬁ, éJHfjbé(H}é4ﬁhe same. However, the pitch B

between the first and second mirror units 30A and 30B
is different from the pitch C between the second and
third mirror unit 30B and 30C.

10 As the ink container 7 having the reflective
member 30, the roof mirror units of which are in the
above described arrangement, is moved in the direction
A by the carriage, the distribution of the amount of
the light received by the phofosensitive element

15 becomes as shown in Figure 11(c).

In the case of this embodiment, the pitch (4)
between the first and second peaks (1) and (2) is
determined by the pitch B between the first and second
roof mirror units 30A and 30B, and the pitch (5)

20 between the second and third peaks (2) and (3) is
determined by the pitch C between the second and third
roof mirror units 30B and 30C. Thus, the information
regarding each ink container 7 can be obtained by
detecting the number of the peaks (in this case,

25 three: peaks (1), (2), and (3)), and the pitches (4)
and (5) between the adjacent two peaks.

Further, the information regarding each ink



between the first and second peaks (1) and (2) is determ ned by2gbengi2océ B
between the first and second roof mrror units 30A and 30B, and the pitch
(5) 20 between the second and third peaks (2) and (3) is determ ned by the
pitch C between the second and third roof mrror units 30B and 30C. Thus,
the information regarding each ink container 7 can be obtained by

detecting the nunber of the peaks (in thEs case, 25 three: peaks (1), (2),
and (3)), and the pitches (4) and (5) between the adjacent two peaks.
Further, the information regarding each ink 28 JUNE 2006 -52 contai ner can

be obtalned based. on the points ip ti at which the peaks (1), (2), (3)
are detecte@iQ§?1QﬁWmﬁaQwP%sogF?1% nE%S%%tﬁPnEEeb9°agﬁécﬂPnélﬂﬁb absol ute

posi tion of the refle t|ve nenb re o 5 the ink container on which
the reflecti ﬁ? pealea, ¥brelgﬁ u?ﬁ?l??tSFtF k coftainers 7

pl aced in ptq{]q,lérelwoorgdé he ga&ﬁagg 8$P ﬁ,adg%ﬁ%eggawg 5; |Le of the color

of the ink erein bIaC|ng in the

nunber, posigy ’utél-q:c?é"fjt:ﬁéﬁc(l;'foihéh?ef?@étfb%rll%nlabepQg]éﬁlﬁvgtl:;%rso ¢ hat

reflectlve menbers, on each of the plura contalners

they cangbe ﬁrﬁemdﬁ!&qlwln@lﬁt@&tmﬂcﬁhﬁhéﬂ fé@iéeﬁﬁvenm&msew&%er of the
peaks of the distribution curve of the anmount of the reflective 15 |ight

recei ved by the phot ogginsd tove, etiedeplurfil €ff obetRefohbeiadiracent two
peaks of the distribution

placed in parallel on the carriage can be identified
in terms of the color of the ink therein, by placing a
reflective member different, in the number, position,

10 and pitch of the roof mirrors, from the other
reflective members, on each of the plurality of ink
containers 7, so that they can be identified by
detecting the difference in the number of the peaks of
the distribution curve of the amount of the reflective

15 light received by the photosensitive element, pitch
between the adjacent two peaks of the distribution
curve, and timing of the reflective light reception,
among them. The number of the peaks of the above
described distribution curve can be detected, as long

20 as the amount of the reflected light detected by the
photosensitive element is greater than a certain
threshold value (threshold value can be set low).
Therefore, this identification method, described
above, based on the number of the above described

25 peaks, can tolerate the differences among the

reflective members which occur during the manufacture

of the reflective members, providing the benefit of



curve, and timng of the reflective |ight reception, anong themghosppeober
of the peaks of the above described distribution curve can be detected, as
long 20 as the anobunt of the reflected |ight detected by the
photosen.sitive element is greater than a certain threshold val ue
(threshold value can be set low). Therefore, this identification nethod,
descri bed above, based on the nunber of3the above described 25 peaks, can
tolerate the differences anong the reflective nmenbers which occur during
the manufacture of the reflective nenbers, providing the benefit of 28 JUNE
2006 -53 making it relatively easy to manufacture the reflective nenbers,
maki ng t her efadring titpossidtve by eesiyctothenifgotdreomhei ner cost.

(Enmbodi nent 4) 5 This enbodinent is an exanple of a reflective nenber in
accor dance wiefHdadfd vysr aremhersivamkbng thevefigroniy eassibde dbrror unit
which has two _subunits different in the angle of the two reflective
surfaces of T4 the rbiquid ¢entakpepdcPdtthis case 10 that the measuring
area of the sensor, on the light receiving side is dividable. Next, the
details of (HAbo i feht will be described. Figure 12 is a schematic

dr awi ng Qpr ~descri bi the fourth enbodiment of.a reflectiye 15 nmenber in

accordance with the ﬁ%?en‘?mq%@]e[?ﬁ?gnl.sI’—‘i"bu‘:r"éa'ﬁlﬂ?i)o saaﬁethﬁFbgﬁ vi ew of

the roof ”i%@mber in accordance with the present invention,
having only one roof mirror unit which has two
subunits different in the angle of the two reflective
surfaces of a roof mirror. It is assumed in this case

10 that the measuring area of the sensor on the light
receiving side is dividable. Next, the details of
this embodiment will be described.

Figure 12 is a schematic drawing for

describing the fourth embodiment of a reflective

15 member in accordance with the present invention.
Figure 12(a) is an enlarged view of the roof mirror
portion of the reflective member on the bottom surface
of an ink container, and Figure 12(b) is a perspective
view of the roof mirror portion of the reflective

20 member in Figure 12(a). Figure 12(c) is a drawing for
showing the optical relationship between the
reflective member and detecting apparatus
(photosensitive element, light emitting element) in
this fourth embodiment of the present invention.

25 Figures 13(a) and 13(b) are graphs showing the
distribution curves of the amount of the light

received by the light receiving side of the fourth



portion of the reflective nmenber on the bottom surface of an i nkSJUNREROOET ,
and Figure 12(b) is a perspective view of the roof mrror portion of the
reflective 20 nmenber in Figure 12(a). Figure 12(c) is a drawing for show ng
the optical relationship between the reflective nmenber and detecting
apparatus (photosensitive elenent, light emtting elenent) in this fourth
enbodi nent of the present invention. 255F gures 13(a) and 13(b) are graphs
showing the distribution curves of the anount of the light received by the
light receiving side of the fourth 28 JUNE 2006 -54 enbodi ment, in which the
roof mrrors are disposed as shown in Figure 12(b). Referring to Figure
12(a), the esadiment . nehteticdy the vosf Nyl ereosf aner ddspased Baving ei ght
5 roof mrrors, and is on the bottomwall of the ink container 7, being

di sposed si dhomp gy isarkd(R) - so t hat aII roof nirrors are parallel to
the nmoving direction A of the ink contalner In nE of .the depth
(dimension in terms &t rrﬁ%ﬁKEQHRﬁﬁHﬁﬁ ﬁ% ﬂ?reﬁ??oﬁ?f sFtivRe roof mrrors

are the sane. mgyer t he reflfctlve WD secti a first

section havmsgoav&d S f r31% %459°%dﬁhff%b u?}gthaYHBngéﬁ side of the
draw ng, sa”Q-o%fsinCian d_ssectr{(prayac\ﬁ{ n%bé op\gm#:ftmfe E‘O%?he fors 34b. The

15 roof mrror a and r'oof mrror are tent angle bet ween

at least theghQ ikl 6ct v ig'd AGSFsed side by side in parallel

so that all roof mirrors are parallel to the moving
direction A of the ink container 7. In terms of the
depth (dimension in terms of carriage movement

10 direction), all the roof mirrors are the same.
However, the reflective member 30 has two sections: a
first section having five roof mirrors 34a, counting
from the right side of the drawing, and a second
section having the next three roof mirrors 34b. The

15 roof mirror 34a and roof mirror 34b are different in
the angle between at least the two reflective surfaces
of a roof mirror.

Referring to Figure 12(c), with the

reflective member being structured as described above,

20 the light emitted from the point-source light 31
toward the reflective member 30 is reflected by the
first and second sections of the reflective member 30,
having the roof mirrors 34a and roof mirrors 34b,
respectively, into two fluxes of reflected light,

25 which are condensed onto the photosensitive element
32. In this embodiment, the point-source light 31 and

photosensitive element 32 are disposed within the



of aroof mrror. Referring to Figure 12(c), with the reflectivesmeNnbeaoos
bei ng structured as descri bed above, 20 the light emtted fromthe

poi nt-source light 31 toward the reflective nenber 30 is reflected by the
first and second sections of the reflective nenber 30, having the roof
mrrors 34a and roof mrrors 34b, respectively, into two fluxes of
reflected light, 25 which are condensedsdato the photosensitive elenent 32.
In this enbodi ment, the point-source light 31 and photosensitive el enment 32
are disposed within the 28 JUNE 2006 -55 range of the downward projection of
the reflective nmenber 30, as shown in Figure 12(c). However, as long as
the roof i ragge 3uh thel dovivardrpreiedblennobethe| rafilegtdyeby t he

poi nt-source light 31, the point 5 |ight source 31 may be di sposed outside
the range ofmember dHleds othaalBfFifarenbe 6Sensi HPYEVEIrendst 10AL t he i nk
container 7 having the reflective nenber 30, the roof mrror units of which
are in the %ﬂuﬁh?(ﬁﬂﬂﬁiqﬁﬁfQ%ﬁﬁ?@%r%ﬂgoﬁoagdméFFaﬁaeﬁéhtFaPsbfo moved in
the directiaqn . A hy the carrjage, th di stributjon,of e amunt of the

li ght receiﬁg&qﬁ}HQQﬁgihﬁt§Q§iQﬁl?ﬁésﬁﬂ5?852ﬁ§b?igg’eﬁgﬁeﬁPlngérresponding
to the figst,.sacti 4 ] IV r .30, th

distri butﬁlr onll?feiﬁ[ hsce)dhll(g?eararanluﬁéa%;}?? h‘?éﬁ#ﬁ%hrg%g?ggg tt))?/igt ﬁgﬂg& to:%on of the

phot osensi tipye QTN P d ESPBE e L PnbPEsEREPPEve element .

As the ink container 7 having the reflective
member 30, the roof mirror units of which are in the
above described configuration and arrangement, is

10 moved in the direction A by the carriage, the
distribution of the amount of the light received by
the portion of the photosensitive element
corresponding to the first section (34a) of the
reflective member 30, and the distribution of the

15 amount of the light received by the portion of the
photosensitive element corresponding to the second
section (34b) of the reflective member 30, become as
shown in Figures 13(a) and 13(b), respectively.

Therefore, the information regarding each ink

20 container can be recognized by measuring the amount of
the reflective light (1) received by the point of the
light receiving side corresponding to the
aforementioned first section of the reflective member
30 and the amount of the reflective light (2) received

25 by the point on the light receiving side corresponding
to the second section of the reflective member, shown

in Figures 13(a) and 13(b), detecting thereby



section (34b) of the reflective nenber 30, becone as shown in FpgyRs 2084 @)
and 13(b), respectively. Therefore, the information regarding each ink 20
cont ai ner can be recogni zed by neasuring the amount of the reflective |ight
(1) received by the point of the 1light receiving side corresponding to the
aforenentioned first section of the reflective nmenber 30 and the anount of
the reflective light (2) received 25 b§6the point on the light receiving
side corresponding to the second section of the reflective nmenber, shown in
Figures 13(a) and 13(h), detecting thereby 28 JUNE 2006 -56 difference in

t he peak value of the appunt of the reflected Iight between the first and
second sect (Wrffeinggelp ke Y}%%%rc’fdégﬁrﬂiﬁﬂnﬁeaﬁr &hfg the first

nmbodi t (Fi 9 t f t th fI t | i ght
Fecei ved by THA TSt Lt it BrePRetir ohlrot ERG FEFPRA: FGE LhGABer
d i bed r.d d nb di t h tch bet
the ad] acent "f%Zt e i B reth ﬁgnﬁwéﬁe ERearlLep TR itrerence in
the reflecti Aﬂ gm secniee&ep(tﬁoé\f]ﬁe 4 ec‘% hgul.égl% rggeéﬁknglﬁﬂ de bet ween

the first an secon i ons ive escri bed regarding

the third erﬁi@'mec&ﬁ;@un;gﬂé)lsAﬁeégivé@ebydféﬂé' Piicati ghqof the

plurality of ink containers di sposed side by side in 15 parallel on the
carriage, ade&fdfrtdece s ehd feientetiviet homBag! edebcthgewo reflective

surfaces

regarding the second embodiment (Figure 10), the pitch
between the adjacent peaks, timing of the reflective
light reception, difference in the reflective light

10 reception point on the light receiving side between
the first and second sections of the reflective
member, described regarding the third embodiment
(Figure 11}. As for the identification of the
plurality of ink containers 7 disposed side by side in

15 parallel on the carriage, a reflective member
different, in the angle of the two reflective surfaces
of a roof mirror of each of the two sections of the
roof mirror portion, number, and position, from the
other reflective members, is placed on each of the

20 plurality of ink containers 7, so that they can be
identified by detecting the peak wvalues of the
reflected light, difference in the peak value of the
reflected light among the plurality of ink containers,
described regarding the first embodiment, duration of

25 the reflective light reception, difference in the

duration of the reflected light reception among the

plurality of ink containers, described regarding the



of a roof mrror of each of the two sections of the roof mrror29DUNEQN)6
nunber, and position, fromthe other reflective nenbers, is placed on each
of the 20 plurality of ink containers 7, so that they can be identified by
detecting the peak values of the reflected light, difference in the peak
value of the reflected light anong the plurality of ink containers,
descri bed regarding the first enbodi menb7-duration of 25 the reflective
light reception, difference in the duration of the reflected |ight
reception anong the plurality of ink containers, described regarding the 28
JUNE 2006 -57 second enbodi nent, EItCh bet ween the adj acent peaks of the
aforenEntlcnRﬁFQﬂ@u?WQRﬁ}TﬁPEurQE chihehyeer the aﬂéﬁpéeﬁeﬂepﬁéhpfreceptlon
di fference |q1the 0|nt of Ee re Iectkve Ilg receﬁtlon anD t he
plurality oft Hiored dHREEFPRELOREG FHantP &ngnPty odi nent .
In this enbod t éwi%g e refl ctlve nmber 30.is ose o each ink
cont ai ner . ed et Torer b??ec?} CRERGEr §036 ﬁa§°68 posed in 10
arall el on c [ n T |s an
P ﬁ?e Wé%&@f@é‘ gf)%htl r ac;g ggn%méh @h?hﬁﬁ’ﬁ%ﬁ‘%

exanpl e of a refl e feésent |nvent|on

havi ng O@TVfﬂkaédH%afﬁéEQr &E%ér?@é&hr@éér&ﬁﬁg1§héuQﬁ@kH5 different in the

roof mrror count. assunmed in thi case that the neasuring area of
t he embodlment‘

In this embodiment, only one reflective
member 30 is disposed on each ink container. However,
two or more reflective members 30 may be disposed in

10 parallel on each ink container.

(Embodiment 5)

This embodiment is an example of a reflective
member in accordance with the present invention,
having only one roof mirror unit which has two

15 subunits different in the roof mirror count. It is
assumed in this case that the measuring area of the
sensor on the light receiving side is dividable.

Next, the details of this embodiment will be
described.

20 Figure 14 is a schematic drawing for
describing the fifth embodiment of a reflective member
in accordance with the present invention. Figure
l4(a) is an enlarged view of the roof mirror portion
of the reflective member on the bottom surface of an

25 1ink container, and Figure 14(b) is a perspective view
of the roof mirror portion of the reflective member in

Figure 14(a). Figure 14(c) is a drawing for showing



sensor on the light receiving side is dividable. Next, the detaih§3usk 2006 S
enbodi nent will be described. 20 Figure 14 is a schematic drawi ng for
describing the fifth enbodi nent of a reflective nmenber in accordance with
the present invention. Figure 14(a) is an enlarged view of the roof mrror
portion of the reflective nenber on the bottom surface of an 25 ink
container, and Figure 14(b) is a perspebBive view of the roof mrror
portion of the reflective nmenber in Figure 14(a). Figure 14(c) is a draw ng
for show ng 28 JUNE 2006 -58 the optical relationship betmeen the reflective
menber and detecting apparatus (photosensitive elenment, light emtting

el ement) in thg Ort¥dl bt hepshbp 'Pﬁé“’ﬁ?@séh? rﬁ\féﬁﬁtéwe mepheds 14(a)
and 14(b) are gr 5 showi ng the ?lstrlbutl of the anDunt of the Iight
recei ved by*?ﬁg‘ﬁ? LI ARP AR 5P %e BhofﬂéePﬁﬂﬁﬁvee S&ﬁﬁént Lightyhich the

f di d h E 4 Ref F
EZ?a),””{."L}'&alLtiufrﬁ R G A A

mber 30 h f di
on the bot 1 et o @f?l'%"krf;%f PG, LR 0BT o o

T Ao A PR o @g@&r-ggémeéngam: o oy
al'l the roofred8ived DRl End NEi gRIerebOYRYRE. sih8 bef ka6t irye tRember

embodiment, in which the roof mirrors are disposed as
shown in Figure 14(b). Referring to Figure 14(a),
like the fourth embodiment, this embodiment of a

10 reflective member 30 has a single roof mirror unit
having eight roof mirrors, and is on the bottom wall
of the ink container 7, being disposed so that all
roof mirrors are parallel to the moving direction A of
the ink container 7. In terms of the depth (dimension

15 in terms of carriage movement direction), all the roof
mirrors are the same. However, the reflective member
30 has two sections: first section having five roof
mirrors 34a, counting from the right side of the
drawing, and second section having the next three roof

20 mirrors 34b. Unlike the fourth embodiment, the first
and second sections {(34a) and (34b) of this embodiment
of the reflective member 30 are different in the roof
mirror pitch, although they are the same in the angle
between at least the two reflective surfaces of each

25 roof mirror.

Referring to Figure 14(c), with the

reflective member being structured as described above,



30 has two sections: first section having five roof mrrors 34a280UNER00E
fromthe right side of the draw ng, and second section having the next
three roof 20 mirrors 34b. Unlike the fourth enmbodinment, the first and
second sections (34a) and (34b) of this enbodinent of the reflective nenber
30 are different in the roof mrror pitch, although they are the sane in
the angle between at |least the two refb8etive surfaces of each 25 roof
mrror. Referring to Figure 14(c), with the reflective nmenber being
structured as descri bed above, 28 JUNE 2006 -59 the light emtted fromthe
poi nt-source light 31 toward the reflective nmenber 30 is divisively '
refl ected bythehd ightstemifytedchbreomstlei ppainbf sppecer dighét Bde menmber 30,
having the roof mrrors 34a and 5 roof mrrors 34b, respectively, into two
fluxes of rtOMagd ddq ightleqhi vh BeBPebnd@ns8dddNES1VRAY phot osensiti ve

element 32. In . this odi.menf, the point-squrce light and photosensitive
el enent 32 &&d 16§ 4 W¢ hi hr$heardngeceor tﬁ@caéﬂﬁﬁan &P6j ection 10 of

(he Tefleot s Rne RSy SR hAPLINE ROE b palSHE 5 b0
PoLt 50 Sl Withus SR PO PO P R BLAARY AhRRSEY outse
container 7 haMiRg dde it eGihéh are condensed onto the
photosensitive element 32. In this embodiment, the
point-source light and photosensitive element 32 are
disposed within the range of the downward projection
10 of the reflective member 30, as shown in Figure 14(c).
However, as long as the roof mirrors 34a and roof
mirrors 34b can be illuminated by the point-source
light 31, the point-light source 31 may be disposed
outside the range of the detection area of the
15 photosensitive element.

As the ink container 7 having the reflective
member 30, the roof mirror units of which are in the
above described configuration and arrangement, is
moved in the direction A by the carriage, the

20 distribution of the amount of the light received by
the portion of the photosensitive element
corresponding to the first section (34a) of the
reflective member 30, and the distribution of the
amount of the light received by the portion of the

25 photosensitive element corresponding to the second

section (34b) of the reflective member 30, become as

shown in Figures 15(a) and 15(b), respectively.



menber 30, the roof mirror units of which are in the above descegBeENE 2006
configuration and arrangenent, is noved in the direction A by the carri age,
the 20 distribution of the anount of the |ight received by the portion of

t he photosensitive elenment corresponding to the first section (34a) of the
reflective nenber 30, and the distribution of the anount of the |ight
received by the portion of the 25 photesersitive el ement corresponding to
the second section (34b) of the reflective nmenber 30, beconme as shown in
Figures 15(a) and 15(b), respectively. 28 JUNE 2006 -60 Therefore, the

i nformation regardi ng each ink container can be recogni zed by neasuring the
amount of the refl ectheeefpgat thy iaferpediop tmegayslimg cfaalhelnk | ght
recei ving side corresponding to the 5 aforenmentioned first section of the
reflecti ve neddERINgD gl PRerarBERizZEf bKemeasugdns, £hy gmoumy qcei ved

by the point,on the |light recejving side gcorresponding to the second
section of tHRe r’é??%%‘ﬁ -{ge rrihﬁBF, (gﬁoﬁﬁceilﬁeﬁi S’%r ég‘elg’(%}marfbf 1919
detecting th rq?g 10 differenc& in the §ea .val ye qof the anmpunt of the
refl ect ed Iighﬁ ef9ethvihe P1rSt CQRGESREBAG &t of the reflective

rember . 98SCLEhedl SORLALATPE L LLERYORTRIVHIEN dFiaUE Olycdier duratfon

of the tine ective 'S recelrve y the Tirst an

Zﬁgggfxnff (ggalljxgcgfJrltge;?fér%{ﬁxéﬂg{*?g[]thge%ﬁ%@iv’éeﬁalrg‘i'xitng( NG &N
by the point on the light receiving side corresponding
to the second section of the reflective member, shown
in Figures 13(a) and 13(b), detecting thereby

10 difference in the peak value of the amount of the
reflected light between the first and second sections
of the reflective member, described regarding the
first embodiment (Figure 9), the duration of the time
the reflective light is received by the first and

15 second sections of the reflective member, described
regarding the second embodiment (Figure 10), the pitch
between the adjacent peaks, timing of the reflective
light reception, difference in the reflective light
reception point on the light receiving side between

20 the first and second sections of the reflective
member, described regarding the third embodiment
(Figure 11). As for the identification of the
plurality of ink containers 7 disposed side by side in
parallel on the carriage, a reflective member

25 different, in the roof mirror count and roof mirror

pitch, from the other reflective members, is placed on

each of the plurality of ink containers 7, so that



bet ween the adj acent peaks, timng of the reflective |ight receps JONE 2006
difference in the reflective light reception point on the |ight receiving
side between 20 the first and second sections of the reflective menber,
described regarding the third enbodi nent (Figure 11). As for the
identification of the plurality of ink containers 7 disposed side by side
in parallel on the carriage, a reflectblte nenber 25 different, in the roof
mrror count and roof mrror pitch, fromthe other reflective nmenbers, is
pl aced on each of the plurality of ink containers 7, so that 28 JUNE 2006
-61 they can be identified b detectln t he peak values of the reflected
light, diffedh&eamn Q%é%{lﬁhﬁﬁebﬁf etpeting| beeRepkgNe lH9Sn@ 1t he
plurality of .ink contai arding the fi enbodi nent, 5

d
dﬁratlﬁr of ﬁnﬁa?%ﬁ#%ﬁﬁ? $%ﬁt EEEFFEE aPs £ ?eﬂ&@kligﬁpﬁeoéhratlon of
I:Jegﬁ;ieb;agcie G dLe ﬁ%ﬂ%&”ﬁaﬁ”ﬁwﬁ%. 'ﬁﬁﬁtPTBr?Waﬁe%EHl{ﬁQchP Si%ilm d
peaxs of t §x§h9{§ﬁ$fe'QHﬁgcgiﬁéﬁePE%AQH%ﬁggYﬁﬁe lecﬁ%oﬁﬁp%%% reflecte

l'i ght receptlon Tence in Ive reception

anong t he In ﬂf&y ‘P‘fo%ﬂ@ne @ﬁié&ﬂfcé 1988 r&'@@gp'i:?%ﬁrd'dEther}%gcteh' rd

enbodi nent . I's enb only one reflective menber I's di sposed
on each i nk PN NAlra HOWEVSE . thé WPe Pl FRER LeghectbveptBhehaodg My be

di sposed in
the plurality of ink containers, described regarding
the second embodiment, pitch between the adjacent
peaks of the aforementioned distribution curve, timing
10 of the reflected light reception, difference in the
point of the reflective light reception among the
plurality of ink containers, described regarding the
third embodiment.
In this embodiment, only one reflective
15 member 30 is disposed on each ink container. However,
two or more reflective members 30 may be disposed in
parallel on each ink container.
(Embodiment 86)
This embodiment of a reflective member in
20 accordance with the present invention is a
modification of the first to fifth embodiments, in
terms of the reflective member arrangement. More
specifically, the two roof mirror units which are
disposed in the preceding embodiments are disposed
25 perpendicular to each other. Next, the details of
this embodiment will be described.

Figure 16 is a schematic drawing for



parall el on each ink container. (Enbodinment 6) This enbodi nent 018 BUNE 2006
reflective menber in 20 accordance with the present invention is a

nodi fication of the first to fifth enbodiments, in ternms of the reflective
menber arrangenent. More specifically, the two roof mirror units which are
di sposed in the precedi ng enbodi nents are di sposed 25 perpendicular to each
other. Next, the details of this enbode@ent wll be described. Figure 16 is
a schematic drawing for 28 JUNE 2006 -62 describing the sixth enbodi nent of
a reflective nenber in accordance with the present invention. Figure 16(a)
is an enlarged view of the roof mrror portion of the reflective nenber on
t he bottom gt i athg shxthopmbpdémeninafragueélestiye aiembeat specti ve
view of the roof mrror portion of the reflective menber in Figure 16(a).
Fi gure 16(c)lh LGCYFdgRce vk hgtbaePrapenti bOVEBALIOR -t nNE1g¥SENt of the |ight
received by _ t he Ij%ht rec ivin@ side, gn ﬁhich the roof mrrqors 10 are

di sposed as Edhh % 3 eRkeagtd)viexraf i thg F8OE BdrECTePRFtitfe reflective
menber 30 has, fj.rst aﬂ second r oof nirrgh?uBiLE 30A gnq 30B, which are

di sposed i n Fuc'S Hahhes T Var "¢ RReT  88f ThEr POEECB: SPREAFE O % ror unit

SO e BTPFEHC bopTRRke T8 %1 a PESRRRR oY O U
of the roof mirror portion of the reflective member in
Figure 16(a). Figure 16{(c) is a graph showing the
distribution of the amount of the light received by
the light receiving side, on which the roof mirrors

10 are disposed as shown in Figure 16(b).

Referring to Figure 16(a), the reflective
member 30 has first and second roof mirror units 30A
and 30B, which are disposed in such a manner that the
roof mirrors of the first mirror unit 30A are

15 perpendicular to the roof mirrors of the second roof
mirror unit 30A. More specifically, the roof mirrors
34a making up the first roof mirror unit 30A are
perpendicular to the moving direction A of the ink
container 7, whereas the roof mirrors 34b making up

20 the second roof mirror unit 30B are parallel to the
moving direction of the ink container 7. 1In terms of
the depth (dimension in terms of carriage movement
direction), roof mirror count, and angle between at
least two reflective surfaces of a roof mirror, the

25 first and second roof mirror units 30A and 30B are the

same. In order to make it possible to identify each

ink container, however, it is necessary to make each



34a maki ng

| east two r
mrror unit

2006 -63 ink container different fromother ink container, in one or

up the first roof mirror unit 30A are perpendicul ar 2®JUNE 2006
nmoving direction A of the ink container 7, whereas the roof mrrors 34b
maki ng up 20 the second roof mrror unit 30B are parallel to the noving
direction of the ink container 7. In ternms of the depth (dinmension in terns
of carriage novenent direction), roof mrror count, and angle between at

efl ective surfaces of a roofeBt+rror, the 25 first and second roof
s 30A and 30B are the sane. In order to make it possible to
identify each ink container, however, it is necessary to nake each 28 JUNE

nor e

aspects, forlndxagitaineofdiffeoentiepron other imkrepngsiner.adgl e between

the two ref

| ective surfaces of a roof mrror, roof mrror pitch, etc.

as 5

present ed | PO THETIE RIRRGBLHT foR %*@@EB?nngQﬁb@aFﬁ@ﬁt§ePA§-the i nk
container 7 having the reflective _nenber the roof mrror units of which
ﬁﬂﬂﬁuy%ﬁﬁﬂﬁ|QRRPYxnﬁ?%h?a??B%e%ﬂdtB?réﬂﬁeﬁﬁﬁﬂecﬁévfo moved in
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recogni ze t
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15
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R b iddid on  regarding each ink container.

As the ink container 7 having the reflective
member 30, the roof mirror units of which are in the
above described configuration and arrangement, is
moved in the direction A by the carriage, the
distribution of the amount of the light received by
the light receiving side becomes as shown in Figures
16(c). This distribution of the amount of the light
received by the photosensitive element is analyzed by
the detecting apparatus to recognize the information
regarding each ink container.

Also in the case of this embodiment, the
plurality of ink containers can be identified in terms
of the color of the ink therein with the use of the
various ink container identifying methods described
regarding the preceding embodiments, based on the
characteristics of the pattern of the distribution
curve of the amount of the reflected light received on
the photosensitive element side, for each ink
container.

(Embodiment 7)

Figure 17 is a drawing for describing the

on the.carria the distribution of the anount of the
Q@f@ Eéﬁb Ehoﬁﬁ Ci-n BiSgur es

d b f f h db h
risddeitt OF fle | dEsAIPRPIo8Y GBCLht IBFecbaEREY "0 DY | 0°



Also in the case of this enbodinent, the plurality of ink contae$guNEQans be
identified in terms of the color of the ink therein with the use of the 20
various ink container identifying nmethods described regarding the preceding
enbodi nents, based on the <characteristics of the pattern of the

di stribution curve of the amount of the reflected Iight received on the
phot osensitive el enent side, for each +&&-25 container. (Enbodi nent 7)
Figure 17 is a drawing for describing the 28 JUNE 2006 -64 positioning

(i nmproper positioning; for exanple, "floating"”) of a liquid container in
-accordance with the present invention, relative to the liquid container
mount i ng pompaisdrt ighigrg i hkngropeeceesii hioBingpafarusxampdeare 17(a) is a
drawi ng for showing the reflective nenber on the bottom surface of the ink
cont ai ner, ["ifdioatdfAg"th mf & chbhitid Lenbabiesehsi argardapegenithri gure 17(b)
is an enlarged perspective view of the roof mrror_unit making up the
reflective 10§ n kTHE Dot m St hE¥e of Ot hBej hk9B4At ai ner.  Figure

17 i dr awi f how t he Jight th, the h which the Iight f
Lhe 1§ ght eRORLeomar L REFLLHECH 67t o' bhed Bhor 86BRAPEve of anent

" 00, LA bl e 18 SRS U8 LR BRI 1

el ement, reflective member on the bottom surface of the ink
container, light emitting element, and photosensitive
element. Figure 17(b) is an enlarged perspective view
of the roof mirror unit making up the reflective

10 member on the bottom surface of the ink container.
Figure 17(c) is a drawing for showing the light path
through which the light from the light emitting
element is condensed onto the photosensitive element.
Figure 17(d) 1s a drawing for showing the light path

15 through which the light from the light emitting
element is condensed onto the photosensitive element,
when the ink container is "floating". Next, the
details of this embodiment will be described.

Referring to Figure 17(a), the roof mirror

20 unit (reflective member) 30 is on the bottom surface
of the ink container 7, with its roof mirrors being
perpendicular to the moving direction A of the ink
container (carriage movement direction). Obviously,
the direction in which the roof mirror unit is aligned

25 is not limitéd to this direction; there are various

ways of positioning the roof mirrors as in the first

to sixth embodiments. This embodiment is



when the ink container is "floating". Next, the details of thisyemNepeomnt
W Il be described. Referring to Figure 17(a), the roof mrror 20 unit
(reflective nmenber) 30 is on the bottomsurface of the ink container 7,
with its roof mrrors being perpendicular to the noving direction A of the
ink container (carriage novenent direction). Qoviously, the direction in
which the roof mrror unit is aligned 265+s not |limted to this direction;
there are various ways of positioning the roof mirrors as in the first to
si xth enbodi nents. This enbodi ment is 28 JUNE 2006 -65 characterized in
that, in terns of the cross section_ perpendicular to the noving direction
of the ink dwragterizedebenhthabs EnrteFMSsofi tBE €HOHSasS@SH Oshape t hat
the center of its curvature is on the ink 5 container side, as shown in

Fi gure 17(b)PerRRPAIGHLaf nke the peyiReofireetipBsefsdbei dRkparallel to the
nmoving direction of the ink container, the reflective portion of the roof

mrror unit QIEFAIERET vE nedBRr TPt PLTURR L8cRL¥CHoSECEhApE9MEat the center

f its 10 t i t he | nk t ai i h in, Fi 17(b

Reterring + o s chad e ' SEnbRE $POREE"Shrvelirar st gBnens trlmne 11 ot
el | ! ; ' f A °

(refl ectite Soinider FLAET &8 SMotheihoRLafkelBe (6T, WA aled & 20l onal 1y

condenses onp, ¢ hej 4 | ghitmd €6L1 VhO9cr§sdese ERI6RT pAGat 9l QY @t/ (d), 1T the

i nk cont ai ner
moving direction of the ink container, the reflective

portion of the roof mirror unit (reflective member) is
given such a dome shape that the center of its
10 curvature is on the ink container side, as shown in
Figure 17(b). Referring to Figure 17(c), as the light
emitted divergently from the light emitting element is
reflected by the roof mirror, or roof mirror unit
(reflective member), structured as described above, it
15 two-dimensionally condenses onto the light receiving
side. Referring to Figure 17(d), if the ink container
is "floating" in the Z direction, the light reflected
by the reflective member two-dimensionally condenses
onto the spot on the photosensitive element, different
20 from the spot onto which it would have condensed when
the ink container was not "floating". Whether an ink
container is in the normal position or "floating" can
be detected by reading the amount of the deviation of
the spot on the photosensitive element, onto which the
25 1light reflected by the reflective member of the ink
container condenses, from the normal spot.

{Miscellanies)



is "floating" in the Z direction, the light reflected by the reid BINE 2@&06
menber two-di nmensionally condenses onto the spot on. the photosensitive

el enent, different 20 fromthe spot onto which it would have condensed when
the ink container was not "floating". Wether an ink container is in the
normal position or "floating” can be detected by reading the anmount of the
devi ation of the spot on the photosens66ive el enent, onto which the 25
light reflected by the reflective menber of the ink container condenses,
fromthe normal spot. (M scellanies) 28 JUNE 2006 -66 For the ease of
description, the distribution of the anbunt of the diffracted portion of
the light received Kox hthghoaseenti deserépéient thendisgmdhmtiiipon t he
graphs (Figures 9(c), 10(c) 11(cél 13, 15, and 5 18) presented for the
descri pti on ©f thfe gRatRti o thenduf fEattedrpghtéongoifs thedddgibdy f or

descri bing the ribution of the appunt of the diffract ortion of the

i s, Ao
li ght recei VEFDYEhPHhbiosriefPPeRSLELKENE Lemggkedsr FPfg ddtre 18(a),
it t hat t.h jstributi f t .of th
i ght rece st BhpHe GRLRGEERSPIfhe EPLiunt 1hAE ) hide 186arbd I Toality,
h , &h i h Kk | di.ff ..on, bef d
nfter 153 nd hitsssiedd yEo A8 Jest EPRLI bR, Okl BFEEBANLE", 20 24° Fom

t he begi nni ngwfq i f@venent of the

Figure 18 is a drawing for describing the
distribution of the amount of the diffracted portion
of the light received by the photosensitive element.

10 Referring to Figure 18(a), it is assumed that the
distribution curve of the amount of the primary light
received by the photosensitive element has three
peaks. In reality, however, there will be other
peaks, resulting from diffraction, before and after

15 the three primary peaks, in terms of the time having
elapsed from the beginning of the movement of the
carriage, as shown in Figure 18(b). This secondary
light resulting from the diffraction of the primary
light can be read by the various ink container

20 identification methods used with the first to sixth
embodiments, in order to provide additional ink
container identification methods.

More specifically, by setting the
sensitivity, or threshold, of the photosensitive

25 element, to a value smaller than the peak Valué of the
amount of the diffractive light arriving at the

photosensitive element, this diffracted portion of the



carriage, as shown in Figure 18(b). This secondary |ight resulthgguNEQond he
diffraction of the primary |I|ight can be read by the various ink container
20 identification nethods used with the first to sixth enbodinents, in
order to provide additional ink container identification nethods. Mre
specifically, by setting the sensitivity, or threshold, of the

phot osensitive 25 elenent, to a val ue sgaller than the peak value of the
anount of the diffractive light arriving at the photosensitive el enent,
this diffracted portion of the 28 JUNE 2006 -67 |ight can be detected; in
other words, it can be recognized as a part of the light reflected by the
refl ective ngrgler .cathdrefdegectedcabnbethendwbydsheiti phncbet ai ner
identification nmethods in accordance 5 with the first and sixth enbodi nents,
in order to regagnikedds td orart nef hblle 1bghtdeaflegtad by ithie container in
terms of the color of the ink therein. Further, when the distribution curve
of the anourfte eCﬁ#ﬂ?[ﬁ?Wﬁﬁ? I|Eﬁﬁr?g%éﬁvthb9thBepﬁ8@§séﬁsﬂ¥¥Me 10

el emrent has thre eaks as, shown | n F| ure éa% there is, inreality, the
peak of the i tqq Rﬁ%%ﬁf %&}Eﬁcﬁhb HlW?F% vé“lPﬁﬁPrHéPﬁgen t he

d f th h hi dd b
?hgagggis o?’ﬁﬂbo tré%é%# % #%E?e?%gg ¥§éhf%eeiﬁaggﬁgf thg dlgtrsgutyon
curve of theg%g¥ﬂg (Hdléfbnéuf&é?ﬁéégef$¥gP&en¥@%§Tn§rSnl?W%r than the

peaks
container in terms of the color of the ink therein.

Further, when the distribution curve of the amount of
the primary light received by the photosensitive

10 element has three peaks as shown in Figure 18(a),
there is, in reality, the peak of the distribution
curve of the diffractive light between the adjacent
peaks of the primary light. However, these peaks are
hidden by the peaks of the primary light. Therefore,

15 the peaks of the distribution curve of the amount of
the diffractive light, which are lower than the peaks
of the primary light, appears only before and after
the three peaks of the primary light, in terms of the
time having elapsed after the beginning of the

20 movement of the ink container (carriage), as shown in
Figure 18(b). In other words, if a structural
arrangement is made to increase the pitch of the three
peaks of the distribution curve for the primary light,
the peaks of the distribution curve for the

25 diffractive light in order to make it possible to
recognize the diffractive light as a part of the

reflected light, it is possible to read the



of the primary light, appears only before and after the three peghsnghobde
primary light, in terns of the tine having el apsed after the beginning of
the 20 novenent of the ink container (carriage), as shown in Figure 18(b).
In other words, if a structural arrangenent is nade to increase the pitch
of the three peaks of the distribution curve for the primary light, the
peaks of the distribution curve for theggd diffractive light in order to
make it possible to recognize the diffractive light as a part of the
reflected light, it is possible to read the 28 JUNE 2006 -68 diffractive
light as well with the use of the above described ink container

i dentifi cat iddre frreddioiice | i glat 0% 0ReLE with the Gbkesbft @hei ybvenbodi nents in
order to provide additional ink container 5 identification nethods. In the
case of eachiedfcriteedriadediomtaindodidentsficaeionfhethods danber enpl oyed a
plurality of roof mrrors, which are shaped as showm in Figure 20(b-1) and
are arrangedcxo rsirowre iwi th gthe fidro0( kY. siktb, emhediimghtsf iam t he | i ght
emtting element is condensed onto the photosensitive elenent by being
defl ect ed t Wrdemyta mrovioie medbtionpheik conheipenfi gurati on of the roof
mrror enplaoyed by the reflective nenber in accordance with the present 15
i nventi o dd@&Mfiraddian ®etN9d$ted to the above described one. For

exanple, it may be in the shape
P y qn the cége of each of the preceding

embodiments, the reflective member employed a
plurality of roof mirrors, which are shaped as shown
in Figure 20(b-1) and are arranged as shown in Figure
10 20(a). Also, the light from the light emitting
element is condensed onto the photosensitive element
by being deflected twice by the roof mirror. However,
the configuration of the roof mirror employed by the
reflective member in accordance with the present
15 invention does not need to be limited to the above
described one. For example, it may be in the shape
(triangular - polygonal pyramid) shown in Figures
20(b-2), or Figure 20(b-3). Further, it may be in the
shape shown in Figure 20(b-4) (roof mirror is formed
20 on cylindrical surface). Also in these cases, the
light from the light emitting element can be deflected
twice as shown in Figures 20(c-2), 20(c-3), 20(c-4),
and 20(c-5). Further, in the case of the preceding
embodiments, the light from the light emitting element
25 1is deflected only twice. However, even if the light
from the light emitting element is deflected more than

twice due to the employment of a polygonal pyramid, it



(triangular - polygonal pyram d) shown in Figures 20(b-2), or FRgUURE 2006
20(b-3). Further, it may be in the shape shown in Figure 20(b-4) (roof
mrror is formed 20 on cylindrical surface). Also in these cases, the |ight
fromthe light emtting el ement can be deflected tw ce as shown in Figures
20(c-2), 20(c-3), 20(c-4), and 20(c-5). Further, in the case of the
preceding enbodinents, the light froméae light emtting element 25 is

defl ected only twi ce. However, even if the light fromthe light emtting
element is deflected nore than tw ce due to the enploynent of a pol ygonal
pyramd, it 28 JUNE 2006 -69 is possible to obtain the sanme effects as those
obt ai ned by itshegqussdeldt rp eripiali mebhe . same aeffee tshasf theset o si xth

enbodi nents, the ink container had two or nore reflective nmenbers. It 5 is
obvi ous t hatebdbadmed by diherpregeding emepd hmendsly one refl ective menber,

it is possible to identify the ink container as it is _in the case of the
first to sixth enbodﬁhéhgk.oqrF%%nﬁbF$§oh9 s hatBeoBhPAimeRtSdi ¥t has only
one reflective menber. Ho even if tpggseventh eggodinent has two or

ver, 10
nmore refl edfs RIS Viffeac cHP KR R ECt BREAECELVEaMeBRe T et edtted when it
has onlysone reflectivet nmenber. Fugther, in thfg casg of thﬁgstru ture of
n

each of thel_sf PR sé}?e%t%veel}m]o i?‘nﬁl{‘ée,ntﬁ% ﬁﬂB #LBAG 508 Pguration
of a reflectjye mEMGr.; @S Mlde S 110W @ pBLYIBLL YoOf abhth @Gt itwg Menbers

are arrangeé’ In
ink container as it is in the case of the first to

sixth embodiments. In comparison, the seventh
embodiment has only one reflective member. However,
10 even if the seventh embodiment has two or more
reflective members, it can be detected as it can be
detected when it has only one reflective member.
Further, in the case of the structure of each
of the first to seventh embodiments, the number and
15 configuration of a reflective member, as well as how a
plurality of reflective members are arranged in
combination, are optional, as long as the space is
available on the ink container. It is also possible
to selectively combine the preceding embodiments
20 according to ink color. For example, it is possible
to employ an ink container having the first embodiment
of a reflective member, as the ink container for
magenta ink, and an ink container having the second
embodiment of a reflective member, as the ink
25 container for yellow ink.
Also in the case of the structure of each of

the first to seventh embodiments, the reflective



conbi nation, are optional, as long as the space is avail abl e on2§heNERko6
container. It is also possible to selectively conbine the preceding

enbodi ments 20 according to ink color. For exanple, it is possible to
enpl oy an ink container having the first enbodinment of a reflective nenber,
as the ink container for nmagenta ink, and an ink container having the
second enbodi nent of a reflective nmenb&; as the ink 25 container for
yellow ink. Also in the case of the structure of each of the first to
seventh enbodinents, the reflective 28 JUNE 2006 -70 nenber is in the recess
of the bottom wall of the ink contaiper, in such a manner that the processed
surface (sMEBPRLyilSy Ibdheninechsy of Yhﬁanﬁ¥%EtV%%1n%ﬁbE?e f8Kes the
bottom of the recess, wth the presence of a 5 | ayer as between the

processed sGPP&@é“&ﬁdlﬁhéuqaﬁq JIaMes gt cthe P ?ﬁ%ﬁ% PECFECCostly, the

ff b d by th cedi d be
ont i ned oV R MSRES R Tbiaf ol o eegaé‘@ffgcﬁf'ﬁfrﬂ%@a?@ deposi ti ng

al ui num - 0feobag lile &{&éﬂeuper QR85880, S {Roenof oLl hel! gethve menber,

or by disposing the ref ive nmenber on the urtface

contai neg i §,54¢h od TN iy ik ﬂ¥6EE§§%ﬁ’§Nﬁf§€@ dtPﬁ%rEf'ECt'Ve

menber faces “outward of the 1 nk container. In ot e 15 choice
and pl acenegb t@bmd o'refthRCtdet@ Sember: tidugopt ¢ omlcoé,hﬁy NeiYe bgafet er m ned

according to usage.

effects as those obtained by the preceding embodiments
can be obtained even if the need for this layer of gas
is eliminated by depositing aluminum, or the like, on

10 the processed surface of the reflective member, or by
disposing the reflective member on the bottom surface
of the ink container in such a manner that the
processed surface of the reflective member faces
outward of the ink container. In other words, the

15 choice and placement of a reflective member are
optional; they may be determined according to usage.

Also in the case of the structure of each of

the first to seventh embodiments, the amount of the
reflected light from the reflective member is detected

20 as the ink container is moved. However, the detecting
apparatus having the light emitting element and
photosensitive element may be moved instead of moving
the ink container. The resultant effects are the same
as those obtained by the preceding embodiments.

25 Further, the light emitting element and photosensitive

element may be discrete from each other as in the

preceding embodiments, or may be integral.



Also in the case of the structure of each of the first to seventis JUNE 2006
enbodi nents, the anount of the reflected light fromthe reflective nenber
is detected 20 as the ink container is noved. However, the detecting
apparatus having the light emtting el ement and photosensitive el enent may
be noved instead of noving the ink container. The resultant effects are the
same as those obtained by the precedi nglenbodi nents. 25 Further, the |ight
emtting el enent and photosensitive elenent nay be discrete fromeach ot her
as in the preceding enbodi nents, or may be integral 28 JUNE 2006 -71 As
for the information to b |dent|f| d based on h IJIggove descri bed, pattern

t

of the roof nmirrors dfs ¥ the LR ?U@aﬁéﬂBeFoo i fdssk based the

manuf act ur e dat

vi scosity, §het éﬁ% Ol%%%g? Fégltfgéggg QbsngPun&¥F6°ﬁugg$2 21, an
exanpl e of ﬁk ctf%é"é%&%%fpgfrgﬁngnke 3%%%@n%@y bt he above

described i alners i s noun e8¢itved. "o The recordi ng

appar at us Sh@%ﬂz& TG AL. eypad Lol1bPt 8eLg NG RRALIENS, 1 which a

plurality I Nk cont ai ners’ e reflective menber 30 having
a 5'”9|650r(ﬂy@YﬂdﬂghéHttf%hé%ﬁ%?tﬁeséfbb?d etB0f Hirer gbgs3hiare renovably

nount abl e. 15 conprises: a carriage 81, on which a head hol der 200

havi ng an Ink j et reqq«king, heage fpgHove) Figubeuntiedan example of
an ink jet recording apparatus, in which any of the
above described ink containers is mountable will be
described.

10 The recording apparatus shown in Figure 21 is
an ink jet recording apparatus, in which a plurality
of ink containers equipped with the reflective member
30 having a single or plurality of the above described
roof mirrors 34 are removably mountable. 1It

15 comprises: a carriage 81, on which a head holder 260
having an ink jet recording head (unshown) is mounted;
a head recovery unit 82 comprising a head cap for
preventing the ink in the plurality of the orifices of
the ink jet recording head, from drying, and a suction

20 pump for suctioning the ink in the plurality of the
orifices of the recording head as the recording head
begins to improperly operate; and a sheet supporting
plate 83 on which recording paper as recording medium

" is conveyed.
25 The home position of the carriage 81 is where

it aligns with the recovery unit 82. The carriage 81

is moved leftward of the drawing, in a scanning



a head recovery unit 82 conprising a head cap for preventing thes{yukKEi2004 he
plurality of the orifices of the ink jet recording head, fromdrying, and a
suction 20 punp for suctioning the ink in the plurality of the orifices of
the recording head as the recording head begins to inproperly operate; and
a sheet supporting plate 83 on which recordi ng paper as recordi ng nedi um
is conveyed. 25 The hone position of th&2Zearriage 81 is where it aligns
with the recovery unit 82. The carriage 81 is noved |leftward of the
drawing, in a scanning 28 JUNE 2006 -72 manner, as a belt 84 is driven by a
motor or the like. Wile the carriage 81 is noved in a scanni_ng manner,

ink is ej ectt@NI§Hmahed et t3haid HREVEBCBYdRNBOtREpOr dRet Hd Keheet
supporting plate (platen) 83, 5 form ng an i.mage on the recordi ng paper. As
descri bed abfiele dderehhgiaset fit b?e@gﬁFd FﬁvgnﬁFSHPl§glW@@P@ﬂoontainer is
provided with.a . reflectiye,.nenb having.,a pluyrality of rqof mrrors, at

| east two reffects Vel Sote cggo%fg&ﬁiEﬁaaréofgrgongi%ﬁg&rgﬂnﬁ pr edet er ni ned
angle relative to eac ot;her, and which ar i sposed side by side in

paral el sdaueh Thathe riRFes, fOEodfecbTark RRIg Bl Bana ' to &

et O REA TR FoLRe, HOEpHIBt pipecn enters the ref et ve
fluxes of light, whigh f&&-£oHEgNs68vENt cBhedehgr TbNefle present

invenfion, a ligquid container is provided with a
reflective member having a plurality of roof mirrors,
at least two reflective surfaces of which are

10 positioned at a predetermined angle relative to each
other, and which are disposed side by side in parallel
so that their reflective surfaces are intersectional
to a predetermined direction. Therefore, the light
which enters the reflective member is divided by the

15 plurality of roof mirrors into a plurality of fluxes
of light, which are condensed onto predetermined
spots, one for one. Therefore, the application of the
present invention makes it possible to increase the
reflective efficiency of a reflective member without

20 performing a special process, for example, vapor
deposition of reflective film, or the like, on the
reflective surface of the reflective member, making
therefore it possible to reduce reflective member
cost.

25 Further, the pattern of the distribution

curve of the amount of the reflective light received

by the photosensitive element can be varied in a large



spots, one for one. Therefore, the application of the present ip/anE Q006
makes it possible to increase the reflective efficiency of a reflective
menber without 20 performi ng a special process, for exanple, vapor
deposition of reflective film or the Iike, on the reflective surface of
the reflective nenber, nmaking therefore it possible to reduce reflective
menber cost. 25 Further, the pattern oF3the distribution curve of the
anount of the reflective light received by the photosensitive el enent can
be varied in a |large 28 JUNE 2006 -73 nunber of ways by varying the roof
mrrors of the reflective nmenber |n specificatigns (pattern, count, wdth,
etc.). Ther dTWRRET LHIWARS i RY W"Yéf‘geghﬁvéooﬁ%e%éﬂ?réi PeddSt in the
specifications, (pattern, 5 coupt, mﬁdtg, e%c.% c?n be attached to a
plurality oﬂeqxékﬁky?xﬂﬁ@ﬁ%ﬁr%? et bLeahdons, (PRALEERch COUGti-d  cont ai ner
can be identified in the calor _of the ink. thecein, .bas on.the pattern,
nor e spechﬂ%ﬁﬁé%ﬂ e%ﬁ%ftigt%eEﬁéﬁggks? B%PEH?6$Yp8£k§F%%&§#Wﬁme of 10
peaks, etc., j i i % -tk . t reflective

l'i ght recehﬂ§¥3%f%1é¥éﬁé&%@%nﬁ?t?@% Sggéﬁggﬁ?@gﬁggaﬁggkggqgﬁat whet her or

ot ccion ) S SRl | TpdhouareeRLcgel ok pasRidgpeial e can, be
the reflectiyvgu®i&ne{iners, one for one, so that each liquid
container can be identified in the color of the ink
therein, based on the pattern, more specifically,
positions of peaks, pitch of peaks, magnitude of
10 peaks, etc., of the distribution curve of the amount
of the reflective light received by the photosensitive
element, and also so that whether or not each liquid
container is in its proper position in an apparatus
can be detected from the deviation of the spot, to
15 which the light reflected by the reflective member of
a given liquid container condenses, from the normal
spot.
In other words, according to the present
invention, it is possible to prevent a given liquid
20 container from being erroneously mounted into an
apparatus, more specifically, from being mounted into
the liquid container mounting portion for a liquid
container different in the color of the ink therein,
or from being incompletely mounted in the apparatus,
25 preventing therefore the apparatus from printing an
incorrect image.

While the invention has been described with



a given liquid container condenses, fromthe normal spot. |In ot2eJUMDROG,
according to the present invention, it is possible to prevent a given
liquid 20 container from being erroneously nounted into an apparatus, nore
specifically, frombeing nounted into the liquid container nounting portion
for aliquid container different in the color of the ink therein, or from
bei ng i nconpl etely nounted in the apparafos, 25 preventing therefore the
apparatus fromprinting an incorrect imge. Wile the invention has been
described with 28 JUNE 2006 -74 reference to the structures discl osed
herein, it is . not confi h, and this application

d to the detail t f .
s’ { nt ended 6 UHASE AR MDA FTRGHIERS BISCLRSRTebeRe Ray 1EokS wi Lhi n t he
ft 51 h f f ol | ow, | ai ns. 10 15
Dur 955 S S Rl B SIF ) Be ol AL 080T, P e AR BRG, oLl
containing g idha ¢ SHPYS S| Afended ®th ebLEP TEERShoARYRY e3oR G Tty of
changes as may come within the purposes of the

5 improvements or the scope of the following claims.
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mrror assenblies arranged in a predeterm ned direction, each ohggant 2006f
mrror assenblies having at least two reflecting surfaces positioned with a
predeterm ned angl e therebetween; wherein said reflection nmenber is
effective to divide incident |ight ingg_a plurality of Iight beans by said

plurality of roof mrror assenblies and to condensing at a predeterm ned

position the beans sequentially reflected by the at |least two reflecting
surfaces of the roof mrror assenblies. 2. A container according to Caim
1, wherein the incident |ight which is divergent is reflected and
condensed Bhet b% ¢hdimefd mefisi onal |y by said reflection menber. 3. A
contai ner according to Claim?2, further conprising an additional roof
mrror assenbly having reflecting surfaces which are positioned at a

di fferent predéter m nehaingyl e rsuschnerhdiorr ebheetednbi ghtunti ch  conver ges
one- or tmgémdggggsipnally is divided and converged to different areas. 4.
A cont ai ner a%cord?%g to daim3, wherein alight emtting elenent is

di sposed in a projecd etk Ares iofn saintbe28 hdWEg20061u¥bliell ect ront menber
bel ow said reflection nenber such that reflected ligat is divided and

conver ged POFHPF fRFEHICL Lo T B 9K dontaPREACABEBIOFAgIt B EF59™ 2, wherein
the plurabhty 6f said r&it eciti ) nEYRAELS iakenhdi,$R9sed $8athatwo

reflecting surfaces positioned with a predetermined angle
therebetween;

wherein said reflection member is effective to
divide incident light into a plurality of light beams by
said plurality of roof mirror assemblies and to condensing
at a predetermined position the beams sequentially
reflected by the at least two reflecting surfaces of the

roof mirror assemblies.

2. A container according to Claim 1, wherein the
incident light which is divergent is reflected and
condensed one- or two- dimensionally by said reflection

member.

3. A container according to Claim 2, further
comprising an additional <roof mirror assembly having
reflecting surfaces which are positioned at a different
predetermined angle such that reflected 1light which
converges one- or two- dimensionally is divided and

converged to different areas.

4. A container according to Claim 3, wherein a light

emitting element is disposed in a projected area of said



reflected |ight which converges one- or two- dinmensionally is di28iJU&d 2006
converged to different areas. 6. A container according to Claiml, wherein
said reflection nmenber includes at |east two roof mrror assenblies having
depths which are different fromeach -gtéher. 7. A container according to
Claim1, further conprising an additional reflection nenber having a
different nunber of roof mrror assenblies. 8 A container according to
Claim1, further conprising an additional reflection menber havi ng
reflecting_s ces positioned at a r.ent ,angl e A cont ai her

ocor i ng FBY P & B M o T 1 b pad o 6P b4 PHCHSRPoh BBSRC ot of cont act
relative teesaédr&®0fighm rlr@rdlaslsﬁrdolayld b@nvér@b&Cl’:bmjmﬂféfignHEt hod for a
liquid container for containing |iquid, wherein said |liquid container

i ncl udes a@rf@&ftecti on nenber having a plurality of roof mirror 28 JUNE 2006
-77 assenblies arranged in a predeterm ned direction, each of said roof
mrror assenblies having at least two reflecting surfaces positioned with a
predet er mi ned ahgl e %kﬂﬁ&ﬁﬁﬁW&%ﬂﬁCQQﬂﬁhﬂm @Oréﬁﬁé@tﬁonwhéﬁ%éﬁ ﬁh@ides

i nci dent I o) f. y ur al r oof
mrror assé%gP%égpg fhat %l ééi%? rehF geagghglg¢légbtﬁy% | east two
refl ectingrstitéaces bigﬁxuthﬂh cnnwénqm&fonEFror assenblimess aveatbndensed at

predeternlnedd1V1ded and converged to different areas.

6. A container according to Claim 1, wherein said
reflection member includes at least two roof mirror
assemblies having depths which are different from each

other.

7. A container according to Claim 1, further
comprising an additional reflection member having a

different number of roof mirror assemblies.

8. A container according to Claim 1, further
comprising an additional reflection member having

reflecting surfaces positioned at a different angle.

9. A container according to Claim 1, wherein a space
is provided at a position of contact relative to said roof

mirror assembly.

10. A discriminating method for a liquid container
for containing liquid,
wherein said liquid container includes a

reflection member having a plurality of roof mirror



positions, said nethod conprising: discrimnating said |iquid consaUNer2006
the basis of a distribution pattern of the reflected light constituted by
t he condensed |ight beans. 11. A nethod for detecting a nounting state of a
liquid container for containing liquid77wherein said liquid container
includes a reflection nmenber having a plurality of roof mrror assenblies
arranged in a predetermned direction, each of said roof mrror assenblies
having at |east two reflecting surfaces positioned with a predeterm ned
angl e therebetmgfn and wherei.n said r%flectiﬁndnenggr is effective to

di vi de i ncfaart 11 ghi LIHT D P ¢ 8507 “6F M PGHt Cbbans By’ saf @ ptlrality of
roof mrresiassesblmesranthdenandensiai@nat a8 pegdet ensl pedlePosidi on the
beans sequentially ref|lected by the at |east two reflecting surfaces of the
roof mirrofUasIEHDIRRE LRNef Hethdd PEGABERETMAGSIdaEeEsi ng a nounting state

of said |igyifepcOMa NefnPsdie Rasies c@bnanehBBgeqi Pide POSHEI L Of the
reflected |ight constituted by the condensed |ight beans. 28 JUNE 2006 -78

12. A net hbddhechreh iy RV lEitH ¥, hilkditeprampnbir fatdonlvedbiingto said
l'i quid contgj g | SELM Ehgﬁgg I 89k sa M dih of the reflected
light from séupg{\lr e]fs?regétsls%n k;r'rﬂtel astefs% %%.a AR tEo eaccszof%lvlf ng to C aim 10,
wherein | séquemtionly éhatdtng dastsaiwd Iredliedtéont ainéacés ofli sach mhat ed on
the basis of .a nunper. of the refl.ected

Said roof mirror assemblies are condensed at predetermined

positions, said method comprising:

discriminating said liquid container on the basis
of a distribution pattern of the reflected light

constituted by the condensed light beams.

11. A method for detecting a mounting state of a
liquid container for containing liquid, wherein said liquid
container includes a reflection member having a plurality
of roof mirror assemblies arranged in a predetermined
direction, each of said roof mirror assemblies having at
least two reflecting surfaces positioned with a
predetermined angle therebetween, and wherein said
reflection member is effective to divide incident light
into a plurality of light beams by said plurality of roof
mirror assemblies and to condensing at a predetermined
position the beams sequentially reflected by the at least
two reflecting surfaces of the roof mirror assemblies, said
method comprising:

detecting a mounting state of said liquid
container on the basis of a change in a position of the

reflected light constituted by the condensed light beams.



| i ght portions having peaks. 14. A nethod according to O aim 10, 28Q0&nNE 2006
information relating to said liquid container is discrimnated on the basis
of a pitch of a pattern of the reflected light. 15. A nethod according to

Claim 10, wherein said liquid containerg-s discrimnated on the basis of a
difference in peak values of the reflected light fromsaid reflection
menber. 16. A nmethod according to Caim10, wherein said liquid container

is discrimnated on the basis of a difference in widths of the reflected
light fromsaid, . ref]ection nenber, 17. A method . according to Caim 10,
wharein oot g 1 FRor dh oM ATherc T S Hirer gt 8 16n FHE BAZi & of o

di fferenceinfopdabess of1dhend efd ecdied llii@hd toamesaed igefl ecti on nenber.
28 JUNE 2006 -79 18. A nethod according to Claim10, wherein said liquid

contai ner P$SAFSEIIATRALYY O thAs adls 2ot idhPerfalbe BETLRECRE! | ected | ght

fromsaid nefhection sBidefer1&-« AdRINE According to Caim 10, wherein the
information relating to said liquid container is discrimnated on the basis

of diffracted light fromsaid reflection nmenber. 20. A liquid ejection type
recording apparatus fof..efd ecting i &CYding Ry 8] eghien;pf liquid froma

liquid container, said apparatus comprising a carriage capabl e of
information relating to said liquid container is
discriminated on the basis of a number of the reflected

light portions having peaks.

14. A method according to Claim 10, wherein
information relating to said liquid container is
discriminated on the basis of a pitch of a pattern of the

reflected light.

15. A method according to Claim 10, wherein said
liquid container is discriminated on the basis of a
difference in peak values of the reflected light from said

reflection member.

16. A method according to Claim 10, wherein said
liquid container is discriminated on the basis of a
difference in widths of the reflected light from said

reflection member.

17. A method according to Claim 10, wherein said
liquid container is discriminated on the basis of a
difference in numbers of the reflected light from said

reflection member.



carrying said liquid container which has a structure as defi ned 28JUaEy2006e
of Clains 1-8; first detecting neans for discrimnating said liquid

cont ai ner; and second detecting nmeans for detecting a nmounting state of
said liquid container in said apparatus- 21. An apparatus according to
Claim 20, wherein said first and second detecting neans include point |ight
source neans and light receiving neans. 22. An apparatus according to Caim
21, wherein light source nmeans emt divergent light. 23. An apparatus

according to Caim 22, erein sai | 'i_ght, sour means and sai d |ight
recei vi ng rreans?gre girﬁ%,\gb?cgla%ﬁ? lé‘a?cﬁ%otcr]ié‘rm 16, RCEe IR s34
liquid container is discriminated on the basis of intervals

of the reflected light from said reflection member.

19. A method according to Claim 10, wherein the
information relating to said liquid container is
discriminated on the basis of diffracted 1light from said

reflection member.

20. A liquid ejection type recording apparatus for
effecting recording by ejection of liquid from a liquid
container, said apparatus comprising a carriage capable of
carrying said liquid container which has a structure as
defined in any one of Claims 1-8; first detecting means for
discriminating said liquid container; and second detecting
means for detecting a mounting state of said liquid

container in said apparatus.

21. An apparatus according to Claim 20, wherein said
first and second detecting means include point light source

means and light receiving means.

22. An apparatus according to Claim 21, wherein light

source means emit divergent light.

23. An apparatus according to Claim 22, wherein said
light source means and said light receiving means are

integral with each other.





